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PREFACE

This report presents the technical abstracts of the Phase I proposals that resulied in contract awards from the Fiscal
Year 1991 Solicitations of the Department of Defense (DoD) Small Business Innovation Research (SBIR) Program. The Army,
Navy, Air Force, Defense Advanced Research Projects Agency (DARPA), Defense Nuclear Agency (DNA), and Strategic
Defense Initiative Organization (SDIO) are the DoD components of the SBIR Program. Two solicitations inviting small busincss
firms to submit proposals under this program were published in FY91. All six DoD components par.icipsted in Program
Solicitation 91.1 (Closing Date: 11 January 1991), and Army, Navy, and DARPA participated in Program Solicitation 91.2
(Closing Date: 1 July 1991). The selection of proposals for funding was made from proposals received by the Military Services
and Agencics.

FY 1991 SBIR PROGRAM

umber of Topi Proposals Received Phiase [ Awards

911 91.2 oLl 91.2 oLl 91.2

Army 30 225 806 2033 60 219

Navy 290 n 2683 843 221 85

Air Force 202 - 2340 - 232 -

DARPA 83 160 838 1227 123 158

DNA 20 - 208 - 21 -

SDIO 15 - 632 - 128 -

Total 640 462 7507 4103 785 462
Grand Total 1102 11610 1247

Of the 1247 Phase 1 awards, 159 awards went to minority-owned busincsses and 105 awards were to woman-owned
businesses. Overall, 10.7 percent of the FY91 SBIR proposals were sclected for funding.

In order to make information available on the technical content of the Phase I projects supported by the DoD SBIR
Program, four volumes containing the abstracts and contracts for the awarded projects arc published. The small business
information with accompanying abstract arc arranged in alphabetical order by firm name. Cross reference indices appear at the
back of the volume for quick reference.

Volume | contains Army Projects

Volume II contains Navy Projects

Volume Il contains Air Force Projects

Volume IV contains DARPA, DNA and SDIO Projects

Venture capital and large industrial firms that may have an interest in the research described in the abstracts in this
publication are encouraged to contact the firm whose name and address is shown.




INTRODUCTION

In 1982, Congress enacted and the President signed the "Small Business Innovation Development Act of 1982 (Public
Law 97-219), which created the Small Business Innovation Research (SBIR) Program to give small, high-technology firms a
greater share of the federally-funded rescarch and development contract awards.

Under the SBIR Program, cach federal agency with an extramural budget for research or research and development
in excess of $100 million per fiscal year must cstablish an SBIR Program. The program is funded by setting aside 1.25 percent
of the participating agency’s extramural R&R&D contracting dollars. The agencics participating in the Department of Defense
SBIR Program are the Army, Navy, Air Force, Defense Advanced Rescarch Projects Agency (DARPA), Defense Nuclear
Agency (DNA), and Strategic Defense Initiative Organization (SDIO).

The objectives of the DoD SBIR Program include stimulating technological innovation in the private sector,
strengthening the role of small busincss in meeting DoD research and development noeds, encouraging participation by minority
and disadvantaged persons in technological innovation, and increasing the commercial application of DoD-supported research
or rescarch and development.

The SBIR Program consists of three distinct phases. Under Phase I, DoD components make awards to small
businesses, typically of up to one man-year of effort over a period of six months, subject to negotiation. Phase I is to determine,
insofar as possible, the scientific or technical merit and feasibility of ideas or concepts submitted in response to SBIR topics.
Proposals sclected for contract award are those which contain an approach or idea that holds promise to provide an answer to
the specific problem addressed in the topic. Successful completion of Phase | is a pre-requisite for further DoD support in Phase
1L

Phase I awards will be made only to firms on the basis of results from the Phase I effort, and the scientific and
technical merit of the Phase II proposal. Proposals which identify a follow-on Phase Il funding commitment from non-Federal
sources will be given special consideration. Phase Il awards will typically cover two to five man-ycars of effort over a period
of 24 months, also subject to negotiation. The number of Phase II awards will depend upon the success rate of the Phase I effort
and availability of funds. Phase Il is the principal rescarch or research and development effort, and requires a comprehensive
proposal outlining the intended effort in detail.

In Phase III, an innovation is brought to the marketplace by private sector investment and support. No SBIR funds
may be used in Phase IIl. Also, under Phase III, DoD may award follow-on contracts with non-SBIR funds for products and
processes meeting DoD mission needs.

Proposals received in response to a DoD solicitation are evaluated on a competitive basis in the organization which
generated the topic, by scientists and engineers knowledgeable in that area. Selections for Phase I are made in accordance with
the following criteria:

L The scientific/technical quality of the research proposal and its relevanceto the topic description, with special
emphasis on its innovation and originality.

L4 Qualifications of the principal investigator, other key staff, and consultants, if any, and the adequacy of
available or obtainable instrumentation and facilities.

] Anticipated benefits of the research to the total DoD rescarch and development effort.

L Adequacy of the Phase I proposed cffort to show progress toward demonstrating the feasibility of the concept.

Public Law 99-443, the "Small Business Innovation Act of 1986 was signed by the President on October 6, 1986.
This law re-authorized Public Law 97-219 (signed July 22, 1982) to extend the "Sunset Clause” to 1993; to continue 1.25 percent
taxation of the extramural research and development budget; and excludes from taxation those amounts of the DoD research and
development budget obligated solely for operational systems development.
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ACT RESEARCH CORP. Topic#: 91-095 ID#: 9120913
119 HARVARD STREET, #4 Office: DSO

CAMBRIDGE, MA 02139 Contract #: DAAHO0192CR202

Phone: (617) 253-0717 PI: ZHEN-HONG ZHOU

Title: NON-CONTACT NON-INVASIVE SMART IR SENSOR FOR IN-SITU DIAGNOSTICS IN CVD REACTORS
Abstract: A NOVEL NON-CONTACT NON-INVASIVE INFRARED (IR) SENSOR IS PROPOSED FOR IN-SITU
DIAGNOSTICS IN CVD REACTORS. DURING CVD PROCESSES, THE SUBSTRATES WILL BE HEATED. THE IR
SENSOR TAKES THE ADVANTAGE OF THE HEATED SUBSTRATE AS THE SOURCES OF IR RADIATION. BY
SENSING AND ANALYZING THE IR RADIATION FROM A SUBSTRATE, THE SUBSTRATE SURFACE CAN BE
PROBED. MOREOVER, LOW TEMPERATURESILICON EPITAXY HAS BEEN CHOSEN AS THE TEST VEHICLE, AND
THE NEEDS OF A SENSOR FOR MONITORING AND CONTROL OF CRITICAL PARAMETERS IN AN EPITAXIAL
CVD REACTOR WILL BE IDENTIFIED. OUR GOAL IS TO ASSESS THE FEASIBILITY OF THIS IR SENSOR POR
PROBING SEMICONDUCTOR SURFACES. AND EXAMINE THE POSSIBILITIES OF USING THIS SENSOR TO
FULFILL THE MONITORING NEED IN EPITAXIAL CVD PROCESSES. AFTER SUCCESSFUL DEMONSTRATION OF
THE PHASE | RESEARCH, THE NOVEL SENSOR WILL BE INCORPORATED INTO CANDIDATE MANUFACTURING
TOOLS FOR REAL-TIME PROCESS MONITORING AND CONTROL. THE SMART SENSOR OFFERS MORE
FLEXIBILITIES IN CONTROLLING CRITICAL MANUFACTURING PROCESSES TO MEET THE STRINGENT
REQUIREMENTS OF THE FUTURE GENERATION OF DEVICES. IT CAN BE INTEGRATED IN THE FUTURE
MANUFACTURING TOOL (CLUSTER TOOL) FOR REAL-TIME PROCESS MONITORING AND CONTROL.

ADAPTIVE SENSORS, INC. Topic#: 91-143 ID#: 9120228
216 PICO BLVD,, SUITE 8 Office: SPO

SANTA MONICA, CA 90405 Contract #2 DAAHO182CR148

Phone: (205) 981-2208 Pl: LAWRENCE BRENNAN

Title: ANGLE TRACKING AND SCATTERED JAMMING CANCELLATION IN ADAPTIVE DIGITAL ARRAY RADARS
Abstract: ADAPTIVE DIGITAL ARRAY PROCESSING IN AIRBORNE RADARS CAN PROVIDE A MAJOR
IMPROVEMENT IN TARGET DETECTABILITY BY ADAPTIVELY SUPPRESSING CLUTTER AND JAMMING. THE
EFFECTIVENESS OF THIS SPACE-TIME ADAPTIVE PROCESSING HAS BEEN DEMONSTRATED BY DETAILED
SIMULATION AT ASI. RECENTLY, ARRAY RADAR FLIGHT TEST DATA WAS USED TO VERIFY THE
PERFORMANCE OF ADAPTIVE RADAR. THE PROPOSED STUDY WILL EXTEND THE SIMULATION OF
SPACE-TIME ADAPTIVE RADAR TO ANGLE TRACKING AND TO THE CANCELLATION OF SCATTERED
JAMMING. ONE OBJECTIVE OF THE EFFORT IS THE DEVELOPMENT OF ALGORITHMS FOR ANGLE
MEASUREMENTIN ADAPTIVE ARRAY RADARS WHERE THE ANTENNA PATTERNS ARE ADAPTED IN RESPONSE
TO CLUTTER AND JAMMING. THE PATTERN DISTORTIONS ADD ERRORS TO CONVENTIONAL ANGLE
TRACKERS, SUCH AS MONOPULSE. A MAXIMUM LIKELIHOOD ANGLE ESTIMATOR FOR THESE SYSTEMS WILL
BE SIMULATED USING MODIFIED VERSIONS OF THE EXISTING ASI PROGRAMS. THE SECOND PROGRAM
OBJECTIVE IS THE DEVELOPMENT AND SIMULATION OF ADAPTIVE ARRAY ALGORITHMS FOR SUPPRESSING
SCATTERED JAMMING IN ADDITION TO CLUTTER AND DIRECT JAMMING. SCATTERED JAMMING IS A
POSSIBLE LIMITATION IN SYSTEMS WHERE DIRECT LINE-OF-SIGHT JAMMING IS NULLED ADAPTIVELY TO
A LOW LEVEL. JAMMING SCATTERED INTO THE MAIN BEAM OF A RADAR CANNOT BE NULLED IN ANGLE.
A METHOD OF CANCELING THIS SCATTERED JAMMING IS DESCRIBED IN THE PROPOSAL. THE ANGLE
TRACKING TECHNIQUES DEVELOPED DURING THE PROGRAM WILL PROVIDE AN IMPORTANT CAPABILITY
FOR MISSILE SEEKERS AND AIRBORNE RADARS OPERATING IN CLUTTER AND JAMMING. SCATTERED
JAMMING SUPPRESSION IS ALSO IMPORTANT FOR FUTURE ADAPTIVE RADARS.

ADAPTIVE SENSORS, INC. Topic#: 91-145 ID#: 9120254
216 PICO BLVD., SUITE 8 Office: ASTO

SANTA MONICA, CA 90405 Contract #: DAAH0192CR092

Phone: (205) 981-2208 Pl: LAWRENCE BRENNAN

Title: ADAPTIVE RADAR TECHNIQUES FOR IMPROVING CLUTTER SUPPRESSION AND DETECTION OF LOW
CROSS SECTION TARGETS
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Abstract: AIRBORNE RADARS FOR THE DETECTION AND TARGETING OF LOW CROSS SECTION GROUND
VEHICLES MUST TRANSMIT MORE POWER, USE LARGER ANTENNAS, AND/OR OPERATE AT SHORTERRANGES
TO ACHIEVE THE REQUIRED SIGNAL-TO-NOISE RATIOS. IN ADDITION, A MAJOR IMPROVEMENT IN
SUBCLUTTER VISIBILITY IS REQUIRED. THIS PROPOSAL DESCRIBES A METHOD OF SIGNIFICANTLY
IMPROVING THE SUBCLUTTER VISIBILITY OF SPACE-TIME ADAPTIVE RADARS AT THE COST OF INCREASED
DIGITAL SIGNAL PROCESSING. UNDER THE PROPOSED EFFORT, THE ASI COMPUTER SIMULATION OF
SPACE-TIME ADAPTIVE RADAR WILL BE EXTENDED TO INCLUDE AN ADDITIONAL DIMENSION OF
ADAPTIVITY. THE PROGRAM NOW SIMULATES SEVERAL DIFFERENT RADAR/SIGNAL PROCESSOR
ALGORITHMS FOR ADAPTIVELY CONTROLLING THE ANGULAR AND DOPPLER FREQUENCY RESPONSES OF
THE SYSTEM. ADAPTIVE WEIGHTING OF CONSECUTIVE SAMPLES (TRANSVERSAL FILTERING) WILL BE
ADDED TO THE SIMULATION, IN ADDITION TO THE PRESENT WEIGHTING OF ANTENNA OUTPUTS AND
CONSECUTIVE PULSES. SUBBANDING WILL BE ADDED TO THE MODEL AND COMPARED WITH TRANSVERSAL
FILTERING. THIS ADDITIONAL ADAPTIVITY WILL COMPENSATE POR DISPERSIVE DIFFERENCES IN THE
ARRAY ELEMENT PATTERNS DUE TO NEAR FIELD SCATTERING FROM THE AIRCRAFT STRUCTURE. BOTH
THE ELEMENTPATTERN VARIATIONS WITH FREQUENCY AND INTERCHANNEL RECEIVERMISMATCHES WILL
BE MODELED. THE PROGRAM WILL BE USED TO ESTIMATE THE IMPROVEMENT IN SUBCLUTTER VISIBILITY
WITH THE ADDITIONAL ADAPTIVITY AND IN SYSTEM COMPARISONS. SIMULATION RESULTS WILL SHOW
HOW MUCH ADDITIONAL CLUTTER REJECTION CAN BE OBTAINED WITH TRANSVERSAL FILTERING AND
SUBBANDING IN SPACE-TIME ADAPTIVE RADARS. THE IMPROVEMENT IN RADAR CLUTTER SUPPRESSION
IS NECESSARY FOR THE DETECTION AND TARGETING OF LOW CROSS SECTION GROUND TARGETS.

ADAPTIVE SOLUTIONS, INC. Topic#: 91-078 ID#: 9110434
1400 N.W. COMPTOM DRIVE, SUITE 340 Office:

BEAVERTON, OR 97006 Contract #: DAAH0191CR261

Phone: (505) 768-7649 Pl: LOUIS BAKER

Title: HARDWARE IMPLEMENTATION OF OPTICAL CHARACTER RECOGNITION USING ARTIFICIAL NEURAL
NETWORKS

Abstract: WE PROPOSE TO DEMONSTRATE THE FEASIBILITY OF OPTICAL CHARACTER RECOGNITION (OCR)
ON A VLSI NEUROCOMPUTER. THE OCR SYSTEM WILL USE STATE OF THE ART ARTIFICIAL NEURAL
NETWORK CLASSIFIERS ON ADAPTIVE SOLUTIONS' CNAPS NEUROCOMPUTER CHIPS. THE CNAPS CHIPS
OFFER UNPRECEDENTED PERFORMANCE OF ARTIFICIAL NEURAL NETWORKS. THE IMAGE PREPROCESSING
OF THE OCR SYSTEM WILL ALSO EXECUTE ON THE CNAPS CHIPS. THE GOAL OF THE PHASE | RESEARCH
IS TO IMPLEMENT THE OCR SOFTWARE ON ACNAPS DEVELOPMENT SYSTEM, ANALYZE 1/O AND SYSTEM
PERFORMANCE, AND CREATE A BOARD LEVEL ARCHITECTURE FOR AN OCR SYSTEM. THE GOAL OF THE
PHASE 1I RESEARCH IS TO DESIGN AND BUILD THE OCR SYSTEM HARDWARE. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - OPTICAL CHARACTER RECOGNITION TECHNOLOGY IS
USEFUL TO THE DEPARTMENT OF DEFENSE FOR THE COMPUTER AIDED LOGISTICS PROGRAM, ELECTRONIC
BACKUP OF EXISTING DOCUMENTS, AND FORMS PROCESSING.

ADVANCED FUEL RESEARCH, INC. Topic#: 91-095 ID#: 9120719
87 CHURCH STREET, P.O. BOX 380343 Office: DSO

EAST HARTFORD, CT 06138 Contract #2 DAAHO0192CRO17

Phone: (203) 528-9806 Pi: PHILIP MORRISON JR.

Title: PROCESS MONITORING AND CONTROL DURING MOCVD OF FERROELECTRIC THIN FILMS

Abstract: FERROELECTRICS (FE) HAVE A LARGE COMMERCIAL POTENTIAL AS PIEZOELECTRIC ELEMENTS,
DIELECTRICS FOR CAPACITORS, AND IN OPTICAL GUIDED-WAVE DEVICES. MATERIALS PROCESSING HAS
LIMITED APPLICATIONS IN MICROELECTRONICS AND PHOTONICS, HOWEVER, AND FEW METHODS ARE
CAPABLE OF DEPOSITING HIGH QUALITY THIN FILMS COMPATIBLE WITH STANDARD SI INTEGRATED
CIRCUIT PROCESS TECHNOLOGY. METALORGANIC CHEMICAL VAPOR DEPOSITION (MOCVD) IS A PROMISING
TECHNOLOGY TO DEPOSIT SUCH THIN FILMS BECAUSE OF ITS LOW COST, ITS ABILITY TO ACHIEVE
EPITAXIAL FILM GROWTH AT HIGH DEPOSITION RATES, AND THE EASE OF PROCESS SCALING TO
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COMMERCIAL VOLUMES. ALTHOUGHMANY TECHNOLOGICALHURDLES HAVE BEENOVERCOME, THE LACK
OF ADEQUATE PROCESS MONITORING AND CONTROL IS BECOMING THE DOMINANT FACTOR SLOWING
FUTURE DEVELOPMENT OF MOCVD TECHNIQUES POR FE DEPOSITION. AT PRESENT, PROCESS SENSING IS
NOT PERFORMED, AND PROCESS CONTROL CONSISTS OF RIGID CONTROL OF INPUT SETPOINTS. THIS
PROPOSAL WILL APPLY IN-SITU FOURIER TRANSFORM INFRARED (FT-IR) SPECTROSCOPY FOR PROCESS
MONITORING AND CONTROL OF MOCVD OF FE THIN FILMS. THE PROJECT COMBINES THE
STATE-OF-THE-ART FT-IR TECHNIQUES OF ADVANCED FUEL RESEARCH, INC. (AFR) WITH THE ADVANCED
MOCVD TECHNOLOGIES OF ADVANCED TECHNOLOGY MATERIALS, INC. (ATM). THIS RESEARCH WILL
DEMONSTRATE THE CAPABILITY OF A SINGLE FT-IR INSTRUMENT TO MONITOR SIMULTANEOUSLY AND
IN-SITU SUCH PARAMETERS AS GAS COMPOSITION, FILM COMPOSITION, AND SUBSTRATE TEMPERATURE.
THIS DEMONSTRATION WILL TAKE PLACE ON ONE OF ATM’S ADVANCED MOCVD REACTOR CURRENTLY
DEPOSITING BATIO3 THIN FILMS. THIS PROJECT WILL ALSO CORRELATE THE IR PROPERTIES OF THE THIN
FILMS WITH THEIR ELECTRICAL, OPTICAL, AND DEVICE PROPERTIES TO IDENTIFY POTENTIAL CONTROL
STRATEGIES. PHASE Il OF THIS PROPOSAL WILL EXTEND THESE NEW RESULTS TO DEVELOP A RUGGED
SPECTROMETER FOR USE ON LARGE SCALE DEPOSITION REACTORS. THE ANTICIPATED RESULT OF THIS
PROPOSAL IS A RUGGED AND INEXPENSIVE SPECTROMETER THAT IS CAPABLE OF MONITORING AND
CONTROLLING AN MOCVD REACTOR. SUCH A CONTROL TOOL WOULD IMPROVE THE QUALITY AND
PERFORMANCE OF FERROELECTRIC MEMORY AND OPTO-ELECTRICAL DEVICES.

ADVANCED RESEARCH AND APPLICATIONS CORP. Topic#: 91-024 ID#: 9110415
425 LAKESIDE DRIVE Office:

SUNNYVALE, CA 94086 Contract #: DAAH0191CR158

Phone: (408) 733-7780 PI: EVERETT KING

Title: NON-DESTRUCTIVE EVALUATION OF IMPURITIES AND DEFECTS IN ULTRA-THIN SEMICONDUCTOR
FILMS

Abstract: THE SCANNING PHOTOVOLTAGE (SPV) TECHNIQUE IS A NON-DESTRUCTIVE, HIGH RESOLUTION
OPTICAL METHOD FOR MAPPING ELECTRICALLY-ACTIVE DEFECTS IN SEMICONDUCTORS. THE POTENTIAL
OF THE SPV TECHNIQUE HAS NOT BEEN REALIZED FOR MODERN, ULTRA-THIN FILM MATERIALS, HOWEVER,
BECAUSE OF MULTIPLE REFLECTION INTERFERENCE EFFECTS WHICH MASK THE DEFECT-RELATED
SIGNALS. MEASUREMENTS ARE FURTHER HAMPERED BY LOW SIGNAL-TO-NOISE RATIOS CAUSED BY THE
HIGH IMPEDANCE NATURE OF THE THIN-FILMS. ARACOR PROPOSES TO DEVELOP AN SPV SYSTEM WHICH
IS UNIQUELY SUITED TO INSPECT ULTRA-THIN FILM DEVICE MATERIALS IN REAL-TIME AT THE
MANUFACTURER. THIS SPECIAL SPV SYSTEM WILL PROVIDE A PROBE LIGHT SOURCE WHOSE WAVELENGTH
IS SELECTABLE. THEN, BY MATCHING THE WAVELENGTH OF THE PROBE TO THE ABSORPTION COEFFICIENT
OF THE THIN FILM MATERIAL, THE INTERFERENCE EFFECTS CAN BE ELIMINATED. IN ADDITION, THE
SYSTEM WILL INCORPORATE A STEADY-STATE BIAS LIGHT TO DECREASE THE FILM RESISTANCE. IN PHASE
1, THE PROPOSED CONCEPT WILL BE DEMONSTRATED ON THIN SILICON-ON-INSULATOR (SIMOX) MATERIAL.
PROBE WAVELENGTH, SPOT SIZE, AND BIAS LIGHT INTENSITY WILL BE VARIED TO DEMONSTRATE HOW THE
SIGNAL-TO-NOISE RATIO OF THE PV SIGNAL CAN BE OPTIMIZED. THE DEFECTS DETECTED IN THE SOI
SAMPLES USING THE MODIFIED SPV APPROACH WIL.L BE CORRELATED TO THE DEFECTS IDENTIFIED USING
CONVENTIONAL TECHNIQUES. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE
RESULT OF THIS PROGRAM WILL BE A DEMONSTRATED, HIGH RESOLUTION, NON-DESTRUCTIVE TEST
CAPABILITY TO DETECT AND CHARACTERIZE DEFECTS AND IMPURITIES IN VERY THIN SEMICONDUCTOR
FILMS. THIS CAPABILITY WILL AID THE MATERIAL MANUFACTURER IN EVALUATING AND IMPROVING HIS
FILMS AS WELL AS THE DEVICE MANUFACTURER IN QUALIFYING AND SORTING

ADVANCED RESEARCH AND APPLICATIONS CORP. Topic#: 91-025 ID#: 9110370
425 LAKESIDE DRIVE Office:

SUNNYVALE, CA 94086 Contract #: DAAHO191CR155

Phone: (408) 733-7780 PI: LOUIS KOPPEL

Title: MICROELECTRONICS CLUSTER TOOL SENSOR DEVELOPMENT
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Abstract: THE U.S. SEMICONDUCTOR DEVICE FABRICATION INDUSTRY, WITH THE SUPPORT OF THE
DEPARTMENT OF DEFENSE, IS RAPIDLY DEVELOPING THE CLUSTER TOOL CONCEPT AS THE BASIS FOR
ADVANCED DEVICE MANUFACTURING. THIS CONCEPT PROVIDES THE CLEAN VACUUM PROCESSING
ENVIRONMENT NECESSARY FOR HIGH-YIELD PRODUCTION OF SUBMICRON-SCALE INTEGRATED CIRCUITS,
AND PROMOTES ENHANCED PROCESS FLEXIBILITY AND IMPROVED FABRICATION-LINE RELIABILITY. FOR
DYNAMIC PROCESSES SUCH AS CHEMICAL VAPOR DEPOSITION (CVD), REAL-TIME PROCESS-CONTROL
MONITORING OF AS-BUILT THIN-FILM PROPERTIES IS VITAL. THE PROPOSED PHASE I EFFORT WILL
EVALUATE THE ABILITY OF AN INNOVATIVE SOFT X-RAY GAUGING TECHNOLOGY TO PROVIDE IN-SITU
THIN-FILM THICKNESS MONITORING, AND OF ADVANCED DIFFRACTION TOPOGRAPHY TECHNIQUES TO
MONITOR THIN-FILM SHEET RESISTIVITIES ON A NON-INTRUSIVE BASIS. THIS EFFORT WILL SET THE STAGE
FOR INCORPORATION OF THE THIN-FILM GAUGING AND TOPOGRAPHY MEASUREMENTS INTO AN
INTEGRATED CLUSTER-TOOL SENSOR PACKAGE IN PHASE NI OF THE PROJECT. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - A SUCCESSFUL PROJECT WILL PRODUCE IN-SITU
PROCESS-CONTROL SENSORS THAT CONTRIBUTE TO THE DEVELOPMENT AND APPLICATION OF CLUSTER
TOOL FABRICATION SYSTEMS WITHIN THE U.S. SEMICONDUCTOR DEVICE FABRICATION INDUSTRY.

ADVANCED RESEARCH AND APPLICATIONS CORP. Topic#: 91-033 ID#: 9110397
425 LAKESIDE DRIVE Office:

SUNNYVALE, CA 94086 Contract # DAAHO0191CR277

Phone: (408) 733-7780 Pl: EDWARD FRANCO

Title: X-RAY MICROLITHOGRAPHY COLLIMATOR DEVELOPMENT

Abstract: DARPA AND THE U.S. SEMICONDUCTOR COMMUNITY ARE ACTIVELY DEVELOPING
LASER-PRODUCEDPLASMA (LPP) X-RAY SOURCES AS THE BASIS FOR X-RAY MICROLITHOGRAPHY EXPOSURE
SYSTEMS. THESE LPP SOURCES WILL ALLOW THE CONSTRUCTION OF COMPACT EXPOSURE SYSTEMS THAT
CAN BE EASILY INTEGRATED INTO EXISTING SEMICONDUCTOR FABRICATION LINES, AT A COST
SUBSTANTIALLY LESS THAN THAT OF COMPARABLE SYNCHROTRON EXPOSURE BEAM-LINES. IT IS
GENERALLY AGREED THAT AN LPP-BASED EXPOSURE SYSTEM MUST INCORPORATE A PARABOLOIDAL SOFT
X-RAY COLLIMATOR OPTIC TO COMPENSATE FOR BEAM DIVERGENCE THAT WOULD OTHERWISE DEGRADE
THE ABILITY OF THE SYSTEM TO REPLICATE SUB-MICRON LINE FEATURES. THE GOAL OF THE PROPOSED
PHASE | PROJECT IS TO CALCULATIONALLY AND EXPERIMENTALLY EVALUATE THE FEASIBILITY OF
COLLIMATOR MANUFACTURING INNOVATIONS THAT IMPROVE THE RADIATION TRANSPORT EFFICIENCY
AND REDUCE THE REPLICATION COST OF THE COMPONENTS. THIS WILL SET THE STAGE FOR THE
CONSTRUCTION AND EVALUATION OF OPTIMIZED LPP X-RAY COLLIMATOR PROTOTYPE UNITS IN PHASE
11 OF THE PROJECT. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - A SUCCESSFUL
PROJECT WILL PROVIDE TO THE U.S. SEMICONDUCTOR INDUSTRY A PRACTICAL, EFFICIENT, AND
COST-EFFECTIVE MEANS FOR IMPLEMENTING NEXT-GENERATION X-RAY CONTACT MICROLITHOGRAPHY
EXPOSURE TECHNIQUES. IT WILL ADDITIONALLY SET IN PLACE AN ADVANCED X-RAY OPTICS
TECHNOLOGY THAT SUPPORTS FOLLOWING-GENERATION PROJECTION MICROLITHOGRAPHY TECHNIQUES.

ADVANCED SPACE DATA CORP. Topic#: 91-236 ID#: 9120062
873 HILL ROAD Office: ASTO

BOXBOROUGH, MA 01719 Contract #: DAAHO0192CR018

Phone: (508) 263-3192 PI: JOHN DUBOIS

Title: PORTABLE METEOROLOGICAL DIGITAL DOWNLINK TERMINAL

Abstract: A SYSTEM DESIGN IS PROPOSED FOR A LOW COST MAN-PORTABLE SATELLITE DIRECT DOWNLINK
TERMINAL TO RECEIVE DIGITAL TRANSMISSIONS FROM TIROS-N, GOES, METEOSAT AND DMSP WEATHER
SATELLITES. KEY AREAS OF ENABLING TECHNOLOGY ARE IDENTIFIED AND DISCUSSED. IN PHASE I, ASDC
WILL DEVELOPAND BREADBOARD SUFFICIENT HARDWARE AND SOFTWARE TO DEMONSTRATE A WORKING
PROOF OF CONCEPT SYSTEM. SPECIFICATIONS AND HARDWARE DEVELOPMENT REQUIRED FOR A FULL
PHASE 11 PROTOTYPE WILL BE DETAILED IN THE FINAL REPORT. THIS TERMINAL WILL PERMIT DIRECT
FIELD RECEPTION OF HIGH RESOLUTION DIGITAL IMAGE DATA FROM WEATHER SATELLITES. THE
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METEOROLOGICAL UTILITY OF THE DATA WILL BE ENHANCED FOR MILITARY AND CIVILIAN APPLICATIONS
BY MORE TIMELY AVAILABILITY AND DIRECT USER ACCESS TO FULL DATA SETS.

ADVANCED TECHNOLOGY MATERIALS, INC. Topic#: 91-055 ID#: 9110411
520-B DANBURY ROAD Office:

NEW MILFORD, CT 06776 Contract #: DAAHO191CR159

Phone: (203) 355-2681 P1: PETER KIRLIN

Title: HTSC CHANNELIZED RECEIVER

Abstract: RECENT ADVANCES IN HIGH TEMPERATURE SUPERCONDUCTING (HTSC) THIN FILM TECHNOLOGY
ENABLE THE FABRICATION OF LOW-LOSS COMPONENTS THAT WILL IMPROVE THE COST AND
PERFORMANCE OF CHANNELIZED RECEIVERS. CHANNELIZED RECEIVERS ARE USED IN SATELLITE
TRANSPONDER, ELECTRONIC WARFARE AND ELECTRONICS INTELLIGENCE APPLICATIONS AND ARE
COMPRISED OF A GROUP OF NARROW BAND RECEIVERS THAT COVER INDIVIDUAL SLOTS IN A CONTINUOUS
FREQUENCYPLAN. EACH RECEIVER REQUIRES ITS OWN COMPACT, NARROW BAND, LOW LOSS AND HIGHLY
SELECTIVE FILTER(S). UNFORTUNATELY, WHEN PHYSICAL LOSS IS PRESENT THESE REQUIREMENTS ARE
ESSENTIALLY MUTUALLY EXCLUSIVE LEADING TO SIGNIFICANT COMPROMISES IN TRADITIONAL DESIGNS.
LOW LOSS SUPERCONDUCTING THIN FILMS DEPOSITED ON LOW DIELECTRIC CONSTANT SUBSTRATES
PRESENT THE OPPORTUNITY TO BREAK THROUGH THE TRADITIONAL LIMITATIONS OF FILTER DESIGN;
MAIJOR REDUCTIONS IN SIZE, LOSS AND COST ARE NOW POSSIBLE. THE POTENTIAL OF HTSC COMPONENTS
TO IMPROVE THE PERFORMANCE OF LUMPED ELEMENT FILTERS WILL BE EVALUATED IN PHASE | BY A
TEAM LED BY ADVANCED TECHNOLOGY MATERIALS, A LEADER IN HTSC MATERIALS FABRICATION AND
DEVICE PROCESSING. WATKINS JOHNSON WILL DESIGN AND ANALYZE THE FILTER ELEMENTS. DURING
PHASE I, A PROTOTYPE CHANNELIZED RECEIVER T1BACACUO FILTER BANK WILL BE BUILT AND TESTED
AND A COST ESTIMATE FOR FULL-UP SYSTEM DEMONSTRATION WILL BE DEVELOPED. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE INNOVATIVE CHANNELIZED RECEIVERS WILL
ACHIEVE PERFORMANCE AND COST ADVANTAGES IN HIGH FREQUENCY COMMUNICATION, RADAR AND
ELECTRONIC WARFARE SYSTEMS. LOW LOSS, NARROW BANK HTSC FILTERS WILL ENHANCE THE
PERFORMANCE OF THE ASSOCIATED CHANNELIZED RECEIVERS FOR SATELLITE TRANSPONDERS AND EW
ELECTRONIC SUPPORT MEASURES.

ADVANCED TECHNOLOGY MATERIALS, INC. Topic#: 91-055 ID#: 9110550
520-B DANBURY ROAD Office:

NEW MILFORD, CT 06776 Contract #: DAAH0191CR224

Phone: (203) 355-2681 PI: PETER KIRLIN

Title: HTSC RECEIVE PHASED ARRAY ANTENNA

Abstract: SIGNIFICANT SIMPLIFICATION OF MICROWAVE PHASED ARRAY ANTENNA SYSTEM ARCHITECTURES
CAN BE ACHIEVED WITH HTSC DEVICE TECHNOLOGY . ELIMINATION OF THE LOW NOISE AMPLIFIERS (LNAS)
CAN BE ACCOMPLISHED THROUGH REPLACEMENT OF THE GAAS PHASE SHIFTERS WITH LOW LOSS HTSC
COMPONENTS. A REDUCTION IN COMPLEXITY LOWERS BOTH SYSTEM WEIGHT AND COST. KEY TO HTSC
TECHNOLOGY INSERTION IN PHASED ARRAY ANTENNAS IS THE DEVELOPMENT OF A NOVEL MULTIPLE BIT
HTSC PHASE SHIFTER. PHASE I FOCUSES ON THE DEMONSTRATION OF A LOW LOSS HTSC SWITCH (THE
CRITICAL COMPONENT OF THE HTSC PHASZD ARRAY SYSTEM) AND THE EVALUATION OF THEORETICAL
HTSC PHASED ARRAY ANTENNA SYSTEM DESIGNS POR DIRECT INSERTION INTO EXISTING OR
NEXT-GENERATION PLATFORMS. IN PHASE Il THE HTSC PHASE SHIFTER WILL BE BUILT AND TESTED, A
SPECIFIC SYSTEM FOR INSERTION WILL BE IDENTIFIED, THE HTSC PHASED ARRAY ANTENNA SYSTEM WILL
BE DESIGNED, AND ESTIMATES OF THE DEVELOPMENT AND DEMONSTRATION COSTS WILL BE FINALIZED.
SYSTEMS INSERTION WILL BE ACCELERATED THROUGH CLOSED INTERACTION BETWEEN ATM, A LEADER
IN THE PRODUCTION OF LOW SURFACE RESISTIVITY HTSC FILMS AND HIGH Q MICROWAVE DEVICES, AND
THE HARRIS CORPORATION, A SYSTEMS INTEGRATOR WELL KNOWN FOR ITS WORK ON PHASED ARRAY
ANTENNAS. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE PROPOSED HTSC
PHASE SHIFTER DEVICE TECHNOLOGY HAS THE POTENTIAL TO BE UTILIZED IN BOTH MILITARY AND
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CIVILIAN MICROWAVE SYSTEMS. DEVELOPMENT OF HTSC-BASED RECEIVE PHASED ARRAY ANTENNA
SYSTEMS IN ADVANCED HIGH FREQUENCY COMMUNICATION, RADAR AND ELECTRONICWARFARE SYSTEMS
WILL ACHIEVE BOTH PERFORMANCE AND COST ADVANTAGES RELATIVE TO CONVENTIONAL ANTENNA
SYSTEMS.

ADVANCED TECHNOLOGY TRANSFER, INC. Topic#: 91-068 ID#: 9110529
P.O. BOX 33782 Office:

RALEIGH, NC 27636 Contract #: DAAH0192CR185

Phone: (508) 256-4950 Pi: H. LIN

Title: AUTOMATIC TARGET RECOGNITION SYSTEM USING DISTRIBUTED MULTIPLE SENSORS

Abstract: THIS PROPOSED RESEARCH IS INVOLVED IN DESIGNING SYSTEMS CAPABLE OF AUTOMATIC TARGET
RECOGNITION (ATR) IN HOSTILE ENVIRONMENTS. SPECIAL NOTE IS MADE OF THE UNIQUE ASPECTS OF ATR
IN RELATION TO THE GENERAL PROBLEM OF OBJECT RECOGNITION AS STUDIED IN PATTERN RECOGNITION
AND COMPUTER VISION. RESEARCH IS THEN PROPOSED THAT INVOLVES THE DEVELOPMENT OF AN ATR
TECHNIQUE FOR USE IN GROUND-TO-GROUND OPEKATION SCENARIO USING DISTRIBUTED SENSOR
PLATFORMS, EACH CONTAINING A SUITE OF COMPLEMENTARY SENSORS. RESEARCH EFFORTS TO BE
EMPHASIZED IN THIS PROPOSED RESEARCH PROJECT INCLUDE: 1) DEVELOP A HIERARCHICAL 3-D
MULTIVIEW REPRESENTATION SCHEME TO MODEL TARGETS SO THAT THEY CAN BE EFFICIENTLY
RECOGNIZED USING SENSOR PLATFORMS DISTRIBUTED OVER A COMMON GEOGRAPHICAL AREA; 2)
DEVELOP AND EVALUATE MULTISENSOR INTEGRATION/FUSION PARADIGMS AT THE SIGNAL, PIXEL,
FEATURE AND SYMBOL LEVEL; 3) DEVELOP A STAND-ALONE HIERARCHICAL MULTI-PROCESSOR COMPUTER
SYSTEM TO SUPPORT REAL-TIME OPERATION OF AN INTELLIGENT MOBILE SENSOR PLATFORM. IN THE
PHASE 1 EFFORT, SIMULATIONS ARE USED TO DEMONSTRATE HOW THiS TECHNIQUE CAN IMPROVE
OVERALL TARGET RECOGNITION ACCURACY AS COMPARED TO THE USE OF JUST A SINGLE SENSOR OR A
SUITE OF SENSORS MOUNTED ON A SINGLE PLATFORM. THE SIMULATIONS INCLUDE A VARIETY OF
GROUND-BASED TARGETS THAT ARE PRESENTED IN A NUMBER OF CONFIGURATIONS AND UNDER
DIFFERENT OPERATING CONDITIONS. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS
- THE FEASIBILITY STUDY OF THE PROPOSED PHASE I EFFORT IS TO PROVIDE A SOLUTION TO THE KEY
ISSUES FOR AN EFFECTIVE AUTOMATIC TARGET RECOGNITION SYSTEM FOR MILITARY APPLICATIONS. THE
RESEARCH RESULTS COULD BE ADAPTED FOR USE IN A VARIETY OF COMMERCIAL APPLICATIONS.

AERODYNE RESEARCH, INC. Topic#: 91-067 ID#: 9110234
45 MANNING ROAD Office:

BILLERICA, MA 01821 Contract #: DAAHO0191CR194

Phone: (508) 663-9500 PI: PAUL KEBABIAN

Title: LASER BASED METHYL RADICAL MONITORING FOR PROCESS CONTROL IN DIAMOND CVD DEPOSITION
Abstract: THE METHYL RADICAL IS A KEY SPECIES IN THE FCRMATION OF CVD DIAMOND, FOR WHICH THERE
IS A NEED FOR AN ON-LINE MONITOR USABLE IN INDUSTRIAL PRODUCTION OF CVD DIAMOND. WE
PROPOSE TO MONITORMETHYL RADICAL CONCENTRATIONS USING THE ABSORPTION OF THE INFRARED
OUTPUT OF A NEUTRAL XENON LASER AT 3217.75 WAVENUMBERS. THE PHASE | EXPERIMENTS WILL
MEASURE THIS ABSORPTION IN AN RF METHANE PLASMA, IN WHICH METHYL RADICAL CONCENTRATION
IS MEASURED USING A PREVIOUSLY CALIBRATED ABSORPTION LINE NEAR 608 WAVENUMBERS.
ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE PROPOSED METHYL RADICAL
MONITOR WOULD BE USED FOR ON-LINE QUALITY CONTROL OF THE DIAMOND DEPOSITION PROCESS. USING
OTHER LASER LINES, A SIMILAR MONITOR COULD BE USED FOR OTHER MOLECULAR SPECIES.

AETECH, INC. Topic#: 91-210 ID#: 9120183
380 STEVENS AVENUE, SUITE 212 Office: SSTO
SOLANA BEACH, CA 92075 Contract #: DAAHO192CR135

Phone: (619) 755-1277 PI: JAMES THOMES
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Title: DOMAIN SPECIFIC SOFTWARE ARCHITECTURE ADA REUSABLE SOFTWARE ASSETS (INFORMATION
SYSTEMS DOMAIN)

Abstract: AETECH, A LEADER IN ADA ENVIRONMENTS AND TOOLS, A STARS CONTRACTOR SINCE ITS
INCEPTION, AND THE ADA9X CONTRACTOR FOR THE INFORMATION SYSTEMS DOMAIN PROPOSES TO DESIGN
AND DEVELOP A SOFTWARE ARCHITECTURE FOR THE INFORMATION SYSTEMS DOMAIN. IN PHASE I,
AETECH WILL ANALYZE THE REQUIREMENTS AND MARKET POTENTIAL OF THE DOMAIN AND PROVIDE A
DETAILED SPECIFICATION FOR A SOFTWARE ARCHITECTURE WHICH MAY BE USED AS A BASIS FOR STARS
AND THE DEVELOPMENT OF COMMERCIAL REUSABLE SOFTWARE. THIS SOFTWARE ARCHITECTURE,
REFERRED TO IN THIS PROPOSAL AS THE INFORMATION SYSTEMS SOFTWARE ARCHITECTURE (ISSA), WILL
BE DEVELOPED AS AN INSTANCE OF THE DOMAIN SPECIFIC SOFTWARE ARCHITECTURE (DSSA). THE PHASE
1 PRODUCT WILL BE DELIVERED AS A REQUIREMENTS ANALYSIS, OF THE MARKET POTENTIAL POR
REUSABLE SOFTWARE ASSETS, A HIGH-LEVEL DESIGN FOR THE ARCHITECTURE, A DETAILED DESIGN
COMPRISED OF A SET OF ADA SPECIFICATIONS POR THE COMPONENTS, AND A USERS MANUAL DESCRIBING
ITS PRINCIPLES OF OPERATION, RULES FOR USE, AND INTERFACES TO COMMON HARDWARE, PERIPHERALS,
AND BINDINGS OF DOD INFORMATION SYSTEMS. IN PHASE II, AETECH WILL REFINE THE SYSTEM TO THE
SPECIFICATIONS OF STARS, DEVELOP A COMMERCIAL QUALITY SOFTWARE SYSTEM, AND ESTABLISH AN
OFFICE IN MORGANTOWN, WEST VIRGINIA, TO ASSIST IN INTEGRATING THE ISSA WITH THE ASSET
REPOSITORY. ADA HAS RECENTLY BEEN MANDATED FOR THE INFORMATION SYSTEM DOMAIN, BUT ADA
WAS ORIGINALLY DESIGNED FOR EMBEDDED SYSTEMS, NOT INFORMATION SYSTEMS, AND THERE IS AN
IMPORTANT NEED TO ESTABLISH A SOFTWARE ARCHITECTURE FOR REUSABLE CODE IN THIS AREA. THIS
PROJECT, ENTITLED INFORMATION SYSTEMS SOFTWARE ARCHITECTURE(ISSA) ESTABLISHES THE BASIS FOR
SOFTWARE DEVELOPMENT IN THIS DOMAIN.

AETECH, INC. Topic#: 91-214 ID#: 9120185
380 STEVENS AVENUE, SUITE 212 Office: SSTO

SOLANA BEACH, CA 92075 Contract #: DAAHO0192CR132

Phone: (619) 755-1277 Pl: JAMES THOMES

‘fitle: SOFTWARE TOOLS TO IMPROVE THE INTERACTION BETWEEN THE BUYERS AND SUPPLIERS OF NON
OFF-THE-SHELF SOFTWARE

Abstract: AETECH, A NATIONAL LEADER IN ADA ENVIRONMENTS AND TOOLS, PROPOSES TO DESIGN AND
DEVELOP A COMMERCIAL-QUALITY SOFTWARE APPLICATION COMPRISED OF SOFTWARE TOOLS WHICH
WILL IMPROVE THE INTERACTION BETWEEN THE BUYERS AND SUPPLIERS OF NON OFF-THE-SHELF ADA
SOFTWARE. IN PHASE I, AETECH WILL PROVIDE A DETAILED SPECIFICATION OF THE NEW TECHNOLOGY
WHICH WILL INCLUDE ACQUIRING, MOVING AND DISPLAYING DOCUMENTATION FROM ASSET AND OTHER
DOD SOURCES, ASSISTING THE GOVERNMENT IN PROVIDING AND USING THE REUSABLE ADA SOFTWARE
IN ASSET, ARID ASSISTING THE SOFTWARE DEVELOPER IN INTEGRATING THE STARS SOFTWARE ASSETS
INTO BIDS FOR NEW DOD SOFTWARE. IN PHASE I, AETECH WILL ALSO DELIVER A SUBSET PROTOTYPE OF
THE SYSTEM CONSISTING OF AN INTEGRATED ENVIRONMENT ENTITLED THE SOFTWARE ACQUISITION AND
VALUATION ENVIRONMENT (SAVE), WHICH WILL RUN ON STANDARD MILITARY MICROCOMPUTERS SUCH
AS THE ZENITH Z-248, UNISYS DESKTOP I1lI, AND THE NEW DESKTOP IV. IN PHASE II, THE SAVE WILL BE
DEVELOPED, REFINED, PRODUCTIZED AND INTEGRATED INTO THE STARS ASSET REPOSITORY IN
MORGANTOWN, VA. IN OPERATIONAL PRACTICE, THIS SYSTEM SHOULD SIGNIFICANTLY REDUCE THE COST
OF DEVELOPING NEW SYSTEMS WITH REUSABLE ADA SOFTWARE. HUNDREDS OF THOUSANDS OF LINES
OF REUSABLE ADA SOFTWARE NOW EXIST, BUT THERE IS LITTLE EVIDENCE THAT THE COST OF SOFTWARE
DEVELOPMENT HAS BEEN REDUCED, BECAUSE NO VALUE IS PLACED ON THIS CODE IN THE ACQUISITION
PROCESS. THIS SYSTEM WILL HELP MANAGERS, CONTRACT MANAGERS, AND SOFTWARE DEVELOPERS
ACHIEVE QUICK, TANGIBLE, MEASURABLE BENEFITS FROM THE USE OF ADA.

AF SAMMER CORP. Topic#: 91-239 ID#: 9120091
247 MARGARET KING AVENUE Office: UWO
RINGWOOD, NJ 07456 Contract #: DAAH0192CR004




DARPA ABSTRACTS OF SBIR PHASE [ AWARDS

Phone: (201) 962-4480 PI: 0. ADLHART

Title: LOAD RESPONSIVE HYDROGEN GENERATOR FOR UUV APPLICATION

Abstract: A PROGRAM FOR THE DEVELOPMENT OF A HYDROGEN GENERATOR FOR USE WITH PEM FUEL
CELLS IN UUV APPLICATIONS 1S PROPOSED. HYDROGEN IS GENERATED BY REACTING ALKALI AND
ALKALI-EARTH METAL HYDRIDES WITH WATER. PURE HYDROGEN AND ALKALI-ALKALI EARTH METAL
OXIDES OR HYDROXIDES ARE PORMED. ENERGY DENSITIES MAY EXCEED 1IKWHR/LB OF REACTANTS.
GENERATION 1S NOT AFFECTED BY VEHICLE POSITION OR MOTION. THE PROPOSED DEVELOPMENT
ADDRESSES: 1. THE PROBLEM OF UNIFORMITY AND COMPLETENESS OF REACTANT UTILIZATION. 2.
CONTROL OF HYDROGEN GENERATION RATE (LOAD RESPONSIVE GENERATION). 3. VOLUME EXPANSION OF
SOLID REACTANTS. 4. DISSIPATION OF REACTION HEAT. THE SOLID HYDRIDE REACTANT IS DISTRIBUTED
FOR THIS PURPOSE IN A CARTRIDGE OF CORRUGATED AND PERFORATED SHEET METAL. STRANDS OF
WICKING MATERIAL ARE PLACED IN CONTACT OF THE HYDRIDE AND WICKING PADS PLACED ON EITHER
SIDE OF THE ASSEMBLY. THE CARTRIDGE IS PLACED IN A PRESSURE VESSEL. WATER IS METERED TO THE
VESSEL AND DISTRIBUTED RAPIDLY BY WICKING THROUGHOUT THE CARTRIDGE GENERATING HYDROGEN
AS REQUIRED BY THE LOAD (LOAD RESPONSIVE). IN ADDITION, WATER IS VAPORIZED BY THE HEAT
GENERATED IN THE REACTION AND CONDENSED ON THE REACTOR WALLS OR COOLING COILS BEFORE
BEING RECYCLED BY WICKING. THE VOLUME EXPANSION TAKING PLACE DURING THE CONVERSION IS
TAKEN UP BY THE CORRUGATED SHEET METAL STRUCTURE. THE HYDROGEN GENERATOR TO BE
DEVELOPED UNDER THE PROPOSED PROGRAM, IF COMBINED WITH PEM FUEL CELLS FOR POWER
GENERATION, OFFERS ENERGY DENSITIES SUBSTANTIALLY SUPERIOR TO BATTERIES IN UUV AND HAND
OR MAN PORTABLE APPLICATIONS.

ALDEN ELECTRONICS, INC. Topic#: 91-236 ID#: 9120740
40 WASHINGTON STREET Office: ASTO

WESTBOROUGH, MA 01581 Contract #: DAAH0192CR136

Phone: (508) 366-8851 PI: JOHN NUBER

Title: LOW-COST, MAN-PORTABLE REAL-TIME WEATHER SATELLITE DATA RECEIVING, PROCESSING AND
DISPLAY TECHNOLOGY

Abstract: THIS STUDY WILL DEVELOP A SYSTEM CONFIGURATION FOR A REAL-TIME WEATHER SATELLITE
TERMINAL THAT IS LOW-COST AND MAN-PORTABLE. LOW-COST IMPLIES COMMERCIAL OFF THE SHELF.
COSTS CAN BE MINIMIZED BY MAXIMIZING THE USE OF PRODUCTS AND/OR COMPONENTS THAT ARE
ALREADY COMMERCIALLY AVAILABLE. LIFE CYCLE COSTS CAN BE MINIMIZED BY UTILIZING AN OPEN
ARCHITECTURE WITH INDUSTRY STANDARD INTERFACES. MAN-PORTABLE IMPLIES LIGHT WEIGHT AND
LOW POWER. SURVIVABILITY IN AN UNCONTROLLED ENVIRONMENT IS A DESIGN GOAL IN THE COURSE
OF THIS STUDY WE WILL DEVELOP A SYSTEMS CONCEPT THAT MEETS THESE OBJECTIVES BY FIRST
ESTABLISHING THE SYSTEM LEVEL REQUIREMENTS IMPLIED BY EACH OF THE POSSIBLE WEATHER
SATELLITE SIGNAL SOURCES; POLAR ORBITING; ANALOG (APT), DIGITAL (HRPT), OTHER (TOVS);
GEOSYNCHRONOUS; ANALOG (WEFAX), DIGITAL (VISSR), OTHER (MDD). THESE REQUIREMENTSWILL THEN
BE ALLOCATED TO THE 4 MAJOR SUBSYSTEMS: 1) ANTENNA SUBSYSTEM, 2) RECEIVER SUBSYSTEM WITH
PREPROCESSOR, 3) POWER SUBSYSTEM, AND 4) PROCESSING/DISPLAY/STORAGE SUBSYSTEM. THE
RECEIVER (2) AND PROCESSING (4) SUBSYSTEMS FORM ONE 40 POUND PACKAGE WHILE THE POWER SYSTEM
(3) FORMS ANOTHER 40 POUND PACKAGE. THESE CAN BE CARRIED ONE IN EACH HAND WHILE THE
ANTENNA (1) COLLAPSES INTO A PACKAGE SMALL ENOUGH TO BE CARRIED ON THE BACK. THIS SYSTEM
COULD BE USED AT FIELD LOCATIONS WORLDWIDE TO RECEIVE METEOROLOGICAL DATA FROM
SATELLITES AND WOULD MAKE IT POSSIBLE FOR ADVANCED FORCES TO CARRY THEIR WEATHER
SATELLITE RECEIVING CAPABILITY WITH THEM INTO THE FIELD. FOR A COMMERCIAL MARKETPLACE A
SIMPLE, LIGHTWEIGHT AND RUGGED SYSTEM WOULD SUPPORT NON DEFENSE USES SUCH AS THE U.S. FIRE
SERVICE, BUREAU OF LAND MANAGEMENT, AND THE COAST AND GEODETIC SURVEY. PERHAPS THE
GREATEST POTENTIAL IS IN UNDERDEVELOPED COUNTRIES FOR PROTECTION OF LIFE AND PROPERTY AND
THE SUPPORT AND DEVELOPMENT OF AGRICULTURE, AS WELL AS VARIOUS INFRASTRUCTURES, IE: ROADS,
HARBORS, ETC.
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ALPHATECH, INC. Topic#: 91-113 ID#: 9121039
EXECUTIVE PLACE 111, 50 MALL ROAD Office: MTO

BURLINGTON, MA 01803 Contract #: DAAHO0192CR162

Phone: (617) 273-3388 PI: NILS SANDELL JR.

Title: NEURAL NETWORKS APPLIED TO GAAS PROCESS CONTROL

Abstract: THE OBJECTIVE OF THE PHASE 1 RESEARCH EFFORT WILL BE TO DEMONSTRATE THE FEASIBILITY
OF USING GAAS CRYSTAL RADIUS ESTIMATES, OBTAINED BY APPLYING NEURAL NETWORK TECHNIQUES
TO PROCESS VIDEO IMAGERY, FOR REAL TIME CONTROL OF THE LIQUID-ENCAPSULATED CZOCHRALSKI
(LEC) PROCESS. A CRYSTAL RADIUS ESTIMATE IS ESSENTIAL FOR IMPROVED PROCESS CONTROL BECAUSE
THE CURRENTLY UTILIZED MEASUREMENT HAS AN ANOMALOUS, NON-MINIMUM PHASE BEHAVIOR THAT
LIMITS CONTROL SYSTEM PERFORMANCE. NEURAL NETWORK TECHNIQUES ARE APPROPRIATE FOR
COMPUTING THIS ESTIMATE BECAUSE OF THE COMPLEXITY OF THE CRYSTAL IMAGES AND THE
AVAILABILITY OF TRAINING DATA. FEASIBILITY WILL BE DEMONSTRATED BY DIGITIZING VIDEO IMAGERY
AND CORRESPONDING RADIUS MEASUREMENTS OBTAINED FROM THE GE CORPORATE RESEARCH AND
DEVELOPMENT CENTER TO PROVIDE TRAINING AND TEST DATA SETS, SELECTING ONE OR MORE
CANDIDATE MULTI-LAYER PERCEPTION (MLP) MODELS, TRAINING THE MODEL(S) TO PERFORM THE
NONLINEAR MAPPING BETWEEN THE (PREPROCESSED) IMAGES AND THE CRYSTAL RADIUS, AND
EVALUATING THE PERFORMANCE OF THE RADIUS ESTIMATOR FOR DATA NOT INCLUDED IN THE TRAINING
SET. ESTIMATION ACCURACY WILL BE ASSESSED BASED ON THE REQUIREMENTS FOR CLOSED-LOOP
CONTROL. ASSUMING THAT ESTIMATION ACCURACY IS SATISFACTORY, THE ABILITY TO ACHIEVE
REAL-TIME PROCESSING WILL ALSO BE EVALUATED. IMPROVED, INTELLIGENT PROCESS CONTROL OF THE
LEC PROCESS CAN REDUCE MATERIAL WASTAGE BY PROVIDING TIGHTER RADIUS CONTROL AND MORE
RAPID DETECTION OF THE ONSET OF MULTI-CRYSTALLINE GROWTH. IT CAN REDUCE REQUIREMENTS FOR
OPERATORMONITORING ANDPOTENTIALLY PROVIDE MATERIAL WITH IMPROVED ELECTRICAL PROPERTIES.
ALTHOUGH THE FOCUS OF THE RESEARCH WILL BE ON GROWTH OF GAAS CRYSTALS, THE TECHNOLOGY
DEVELOPED WILL BE APPLICABLE TO OTHER MATERIALS AS WELL, E.G., INDIUM PHOSPHIDE.

AMERASIA TECHNOLOGY, INC. Topic#: 91-161 ID#: 9120686
2248 TOWNSGATE ROAD Office: ESTO

WESTLAKE VILLAGE, CA 91361 Contract #: DAAHO0192CR005

Phone: (805) 495-9388 PI: RICHARD KETCHPEL

Title: HIGH EFFICIENCY COLOR LCD BACKLIGHT

Abstract: BACKLIGHTS FOR PORTABLE COLOR LCD MATRIX DISPLAYS ARE EXTREMELY INEFFICIENT: 96%
OF THE BATTERY POWER IS WASTED ON THE BACKLIGHT SYSTEM. A HIGH EFFICIENCY BACKLIGHT SYSTEM
IS PROPOSED BASED ON THE USE OF MICRO-OPTICAL IMAGING OF RGB PHOSPHOR TRIADS ONTO THE LCD
RGB PIXEL ROWS SO THAT THE 67% LOSS IN THE LCD FILTER SYSTEM IS AVOIDED. IN ADDITION A SPECIAL
COLLIMATOR IS PROPOSED THAT CONCENTRATES THE EMISSION INTO THE ACCEPTANCE CONE OF THELCD
DISPLAY. USE OF HIGH EFFICIENCY RGB PHOSPHOR (95% CONVERSION EFFICIENCY) COUPLED WITH THE
COLLIMATION OPTICS SHOULD RESULT IN A 12X INCREASE IN EFFICIENCY OVER EXISTING LCD COLOR
BACKLIGHTS. THIS DEVELOPMENT COULD HAVE MAJOR IMPACT ON COMMERCIAL PORTABLE COMPUTER
TERMINALS PARTICULARLY WITH COLOR DISPLAYS IN WHICH CASE THE TIME BETWEEN BATTERY
RE-CHARGE COULD BE GREATLY INCREASED OR THE SIZE AND WEIGHT OF THE BATTERY REDUCED.

AMHERST SYSTEMS, INC. Topic#: 91-109 ID#: 9120825
30 WILSON ROAD Office: DSO

BUFFALO, NY 14221 Contract #: DAAH0192CR006

Phone: (716) 631-0181 PI: CESAR BANDERA

Title: BIOLOGICAL SIGNAL PROCESSING: MULTIACUITY VISION
Abstract: A FUNDAMENTAL PROBLEM IN MACHINE VISION FOR DYNAMIC SCENARIO APPLICATIONS IS THE
TRADE-OFF BETWEEN SENSOR FIELD-OF-VIEW (FOV), SENSOR ACUITY, AND THE OVERWHELMING AMOUNT
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OF SENSOR DATA WHICH MUST BE PROCESSED, LIMITING OVERALL SYSTEM, PERFORMANCE. TYPICALLY,
FEATURES TO BE RESOLVED IN A SCENE ARE LOCALIZED WITHIN THE FOV. UNIFORM SAMPLING WITHIN
THE POV IS THUS INAPPROPRIATE; REGIONS WITH LITTLE OR NO RELEVANCE TO THE TASK ARE SAMPLED
AT THE SAME RESOLUTION AS KEY FEATURES, OCCUPYING VALUABLE SIGNAL BANDWIDTH AND
COMPUTATIONAL RESOURCES, AND INCREASING SYSTEM LATENCIES. THE DEVELOPMENTOF A NEW CLASS
OF MACHINE VISION SYSTEMS, CALLED FOVEAL SYSTEMS, 1S PROPOSED. POVEAL SYSTEMS FEATURE
IMAGING SENSORS AND SIGNAL PROCESSING WITH GRADED ACUITY COUPLED WITH CONTEXT SENSITIVE
SENSOR GAZE CONTROL,, ANALOGOUS TO THAT PREVALENT THROUGHOUT VERTEBRATE VISION. FOVEAL
SYSTEMS OPERATE MORE EFFICIENTLY THAN UNIFORM ACUITY SYSTEMS BECAUSE RESOLUTION IS
TREATED AS A DYNAMICALLY ALLOCATABLE RESOURCE. TI-IIS PERMITS A SIMULTANEOUS WIDE FOV AND
HIGH ACUITY, WHILE MINIMIZING SENSOR DATA TO ONLY THAT WHICH IS RELEVANT. THE DEVELOPMENT
OF ADVANCED FOVEAL MACHINE VISION TECHNIQUES IS PROPOSED FOR PHASE 1 BY IMPLEMENTING
PREATTENTIVE AND ATTENTIVE BIOLOGICAL TECHNIQUES, AND ADAPTING UNIFORM ACUITY MACHINE
TECHNIQUES. POVEAL TECHNIQUES INCLUDE HIERARCHICAL KNOWLEDGE REPRESENTATION AND DATA
STRUCTURE-MULTIPROCESSOR DESIGN, ADVANCED GAZE CONTROL, AND VARIABLE ACUITY FEATURE
EXTRACTION. FOVEAL SYSTEMS OFFER IMPROVED VISION PERFORMANCE, GREATER PLATFORM
INTELLIGENCE AND AUTONOMOUS OPERATION, AND LOWER SYSTEM COST. FOVEAL SYSTEMS
INTERROGATE TARGETS WITH HIGH RESOLUTION TO REDUCE AMBIGUITIES AND CLASSIFICATION FALSE
ALARM RATES, WHILE SUPPORTING A WIDE FOV WHICH IMPROVES MULTITARGET DETECTION AND TRACK
CORRELATION. FOVEAL MACHINE VISION SYSTEMS FEATURE ORDERS OF MAGNITUDE LESS
COMPUTATIONAL LATENCY AND HARDWARE THAN UNIFORM ACUITY SYSTEMS WITH THE SAME MAXIMUM
RESOLUTION AND FOV.

AMPARO CORP. Topic#: 91-087 ID#¥: 9120186
P.0. BOX 2687 Office: NMRO

SANTA FE, NM 87504 Contract #: DAAHO0192CR081

Phone: (505) 982-6742 PI: JAMES WALKER

Title: MAGNETIC DIPOLE RADIATION GENERATED IN AN UNDERGROUND NUCLEAR EXPLOSION: A METHOD
FOR MEASURING YIELD

Abstract: BOTH ATMOSPHERIC AND HIGH-ALTITUDE NUCLEAR EXPLOSIONS WILL PRODUCE MAGNETIC
SIGNALS THAT ARE DETECTABLEOVER VERY LARGE DISTANCE. AN UNDERGROUND EXPLOSION WILL ALSO
PRODUCE A MAGNETIC SIGNAL, BUT IT IS DETECTABLE AT MUCH SMALLER DISTANCE. THIS IS BECAUSE
THE UNDERGROUND FIREBALL IS INERTIALLY TAMPED BY THE MORE DENSE EARTH, AND BECAUSE THE
LOW FREQUENCY ELECTROMAGNETIC WAVE IS STRONGLY ATTENUATED BY THE EARTH. THIS PROPOSAL
DESCRIBES: A) A CLASSICAL ELECTROMAGNETIC FORMALISM FOR QUANTITATIVE UNDERSTANDING THE
NATURE OF THE UNDERGROUND MAGNETIC EFFECT; AND B) A MEANS OF ABSOLUTE TIME-DEPENDENT
UNDERGROUND FIREBALL VOLUME MEASUREMENT. JUST AS WITH ATMOSPHERIC FIREBALL
MEASUREMENTS, UNDERGROUND FIREBALL VOLUME IS DIRECTLY PROPORTIONAL TO EXPLOSIVE YIELD.
THIS PROJECT ADDRESSES THE NEED TO DEVELOP A BETTER YIELD DETERMINATION TECHNIQUE FOR
CONTAINED UNDERGROUND NUCLEAR EXPLOSIONS. IT WILL BE EMPLOYED BY ON-SITE TEAMS OF U.S.
AND COOPERATING TREATY SIGNATORIES TO MONITOR TREATY LIMITS. IT HAS NO MAJOR COMMERCIAL
POTENTIAL AS YET, BUT CONCEIVABLY COULD BE APPLIED TO EARTHQUAKE RESEARCH.

ANZA RESEARCH Topic#: 91-002 ID#: 9110282
19866 BAYWOOD DRIVE Office:

CUPERTINO, CA 95014 Contract #: DAAHO191CR281

Phone: (408) 996-2022 P1: PHILLIP WASSERMAN

Title: NEURAL NETWORK IMAGE RECOGNITION USING ACOUSTIC CHARGE TRANSPORT DEVICES

Abstract: THIS FEASIBILITY PROJECT WILL DEFINE, DESIGN AND PROVE RELEVANT CONCEPTS ON THE USE
OF ACOUSTIC CHARGE TRANSPORT (ACT)TECHNOLOGY FOR IMPLEMENTING NEURAL-NETWORK BASED
IMAGE TARGET RECOGNITION. ACT IS THE ONLY TECHNOLOGY AVAILABLE TODAY WHICH PROMISES A
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LEVEL OF PERFORMANCE EQUIVALENT TO 46 BILLION MULTIPLY-ADDS PER SECOND ON A SINGLE IC CHIP.
THE PROPOSED SYSTEM MAY BE CAPABLE OF VERY HIGH THROUGHPUT, UP TO 200 MILLION PIXELS PER
SECOND, TYPICAL OF SYNTHETIC APERTURE RADAR AND LASER BASED IMAGE DETECTION SYSTEMS. WE
WILL INVESTIGATE VARIOUS NEURAL NETWORK MODELING PARADIGMS, CONFIGURE AN ACT DEVICE TO
PERFORM THE NEURAL NETWORK MODELING OF SCANNED IMAGERY AND DEVELOP WHATEVER
NECESSARY ADDITIONAL SOFTWARE AND HARDWARE ROR THIS TASK. IF SUCCESSFUL, WE WILL HAVE
CREATED THE WORLD’S FASTEST NON-OPTICAL NEURAL NET PATTERN RECOGNIZER OF RASTER SCANNED
IMAGES. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE PRIMARY BENEFIT WE
EXPECT TO ATTAIN IS AN ASSESSMENT OF HOW WELL ACT TECHNOLOGY CAN PERFORM NEURAL-NETWORK
BASED IMAGE PROCESSING AT EXTREMELY HIGH SPEED, SUITABLE FOR SYNTHETIC APERTURE RADAR AND
LASER BASED TARGET RECOGNITION.

APA OPTICS, INC. Topic#: 91-055 ID#: 9110572
2950 N.E. 84TH LANE Office:

BLAINE, MN 55434 Contract #: DAAHO0191CR189

Phone: (612) 784-4995 Pl: M. KHAN

Title: METALORGANIC ATOMIC LAYER EPITAXY FOR YBACUO SIS DETECTOR FABRICATION

Abstract: THIS PROPOSAL DESCRIBES A PHASE I PROGRAM AIMED AT DEVELOPING SUPERCONDUCTOR
INSULATOR SUPERCONDUCTOR (SIS) DETECTORS IN THIN FILMS OF YBACUO DEPOSITED ON SRTIO3
SUBSTRATES. WHEN OPERATED IN THE QUANTUM MODE, OUR PROPOSED HTC BASED SIS DETECTOR CAN
POTENTIALLY HAVE A VERY HIGH SENSITIVITY FOR LWIR DETECTION. WE PLAN TO USE A UNIQUE MOCVD
BASED ATOMIC LAYER EPITAXY APPROACH. OUR SELECTION OF ATOMIC LAYER MOCVD ELIMINATES THE
ABRUPTNESS AND THICKNESS CONTROL PROBLEMS THAT PLAGUE CONVENTIONAL MATERIAL DEPOSITION
TECHNIQUES. THIS DEMONSTRATED TECHNIQUE (BY US AND SEVERAL OTHER RESEARCH GROUPS)
RESULTS IN ATOMICALLY CONTROLLED INTERFACES AND SURFACES. THE PHASE | PROGRAM WILL RESULT
IN HIGH QUALITY SINGLE CRYSTAL LAYERS OF SUPERCONDUCTING YBACUO. WE WILL THEN
DEMONSTRATE ABRUPT INSULATOR SUPERCONDUCTORINTERFACES. WE EXPECT TO BE ABLETO CONTROL
THIS TO WITHIN AN ATOMIC SCALE DUE TO THE USE OF THE ALE APPROACH. METAL INSULATOR
SUPERCONDUCTOR(MIS) DEVICES WILL THEN BE FABRICATED AND CHARACTERIZED TO BE USED AS LWIR
SENSORS. THE PHASE 1l PROGRAM WILL FOCUS ON DEPOSITING THE ENTIRE SIS JUNCTION AND
FABRICATING LWIR SENSORS. WE PLAN TO COLLABORATE WITH PROFESSOR SINGH OF OKLAHOMA
UNIVERSITY ON THE PROPOSED EFFORT. HE WILL ACT AS A CONSULTANT TO THE PROGRAM. DR. SINGH'S
EXPERTISE WITH ATOMIC LAYER EPITAXY AND SEMICONDUCTING DEVICES GIVES A HIGH SUCCESS
PROBABILITY TO THE PROPOSED EFFORT. APA OPTICS AT PRESENT HAS A SID SUPPORTED PROGRAM AIMED
AT DEVELOPING HTC MATERIALS FOR SENSOR APPLICATIONS. THIS ONGOING PROGRAM WILL BE HIGHLY
BENEFICIAL AS IT WILL PROVIDE SEVERAL RELATED TECHNOLOGIES AT NO COST TO THE PROGRAM.
ANTICIPATED BENEFITS - LWIR SENSING IS THE BASIS FOR SEVERAL DOD AND COMMERCIAL APPLICATIONS.

APPLIED SCIENCE AND TECHNOLOGY, INC. Topic#: 91-097 ID#: 9120607
35 CABOT ROAD Office: DSO

WOBURN, MA 01801 Contract #2 DAAH0192CR137

Phone: (617) 933-5560 PI: EVELIO SEVILLANO

Title: HALOGEN ASSISTED DIAMOND DEPOSITION IN A MICROWAVE PLASMA REACTOR

Abstract: MICROWAVE PLASMA ENHANCED CHEMICAL VAPOR DEPOSITION (PECVD) OF DIAMOND FILMS
USING HALOGEN BASED CHEMISTRIES IS PROPOSED IN ORDER TO DEVELOP A LOW TEMPERATURE DIAMOND
DEPOSITION PROCESS. THE UNIQUE PROPERTIES OF DIAMOND, AN INSULATOR WITH THE HIGHEST ROOM
TEMPERATURE THERMAL CONDUCTIVITY, MAKE IT AN ATTRACTIVE MATERIAL TO BE USED FOR
IMPROVING THE THERMAL DISSIPATION PROPERTIES OF HIGH POWER DENSITY MICROELECTRONIC
DEVICES. RECENT REPORTS INDICATE THAT HALOGEN BASED CHEMISTRIES HAVE ALLOWED A
SIGNIFICANT REDUCTION OF THE DEPOSITION TEMPERATURE REQUIRED FOR DIAMOND DEPOSITION IN
THERMAL CVD REACTORS. SUCH A REDUCTION IN TEMPERATURE WOULD ALLOW THE DEPOSITION OF THE
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DIAMOND FILMS DIRECTLY OVER HIGH POWER MICROELECTRONICS CHIPS. IN THIS WORK, WE PROPOSE
THE USE OF MICROWAVE PECVD SINCE IT HAS CONSISTENTLY GENERATED (IN HYDROGEN-METHANE
CHEMISTRIES) DIAMOND FILMS OF THE HIGHEST QUALITY WITH THERMAL CONDUCTIVITIES WHICH
APPROACH THAT OF NATURAL DIAMOND. OPERATION OF THE CHIP AFTER DIAMOND DEPOSITION WOULD
PROVIDE A PROOF-OF-PRINCIPLE EXPERIMENT POR THE FEASIBILITY OF THE PROPOSED APPROACH. HIGH
THERMAL CONDUCTIVITY DIAMOND FILMS DEPOSITED AT LOW TEMPERATURES WOULD GREATLY
ENHANCE THE KIND OF MATERIALS OVER WHICH THESE FILMS CAN BE DEPOSITED (MOSTLY CERAMICS
AND REFRACTORY METALS). A SIGNIFICANT REDUCTION ON THE DEPOSITION TEMPERATURE WOULD
ALLOW DEPOSITION ON E.G. ALUMINUM AND IN PRINCIPLE OVER PLASTICS. DIAMOND FILMS DIRECTLY
DEPOSITED ON COMPLETED MICROELECTRONIC DEVICES COULD HAVE A SIGNIFICANT IMPACT ON THE
LEVELS OF DEVICE INTEGRATION THAT CAN BE ATTAINED IN SI OR GAAS BASED DEVICES.

APPLIED SCIENCES, INC. Topic#: 91-071 ID#: 9110728
141 W. XENIA AVENUE, P.O. BOX 579 Office:

CEDARVILLE, OH 45314 Contract #: DAAHO0191CR156

Phone: (513) 767-1477 PI: JYH-MING TING

Title: MOLYBDENUM DISILICIDE MATRIX COMPOSITES BY SLIP CASTING

Abstract: ALTHOUGHMOLYBDENUM DISILICIDE (MOSI2) EXHIBITS HIGH-TEMPERATURE CHEMICAL STABILITY
AND HAS A MELTING POINT OF 2010 DEGREES CENTIGRADE, THE LACK OF ROOM-TEMPERATURE FRACTURE
TOUGHNESS AND POOR HIGH-TEMPERATURE CREEP RESISTANCE HAVE SEVERELY LIMITED ITS
STRUCTURAL APPLICATIONS. THEREFORE, IT IS DESIRED TO FABRICATE COMPOSITES USING MOSI2, AS THE
MATRIX MATERIAL. UNLIKE THE CONVENTIONAL CVI PROCESS, WE PROPOSE A NOVEL SLIP CASTING
TECHNIQUE TO FABRICATE SUCH COMPOSITES. THIS TECHNIQUE IS A MODERATE-TEMPERATURE,
NET-SHAPE PROCESS WITH THE ADVANTAGES OF SHORTER PROCESSING TIME AS COMPARED TO CVI, LOW
COST DUE TO THE REDUCTION IN PROCESSING TIME AND PROCESSING TEMPERATURE, ETC. ANTICIPATED
BENEFITS - IT IS ANTICIPATED THAT THE PROPOSED SLIP CASTING PROCESS WILL PROVIDE AN
ECONOMICAL PATH IN FABRICATING MOSI2 MATRIX COMPOSITES. THE NET-SHAPE FORMING CAPABILITY
OF THIS PROCESS ELIMINATES THE PROBLEMS OF JOINING DIFFERENT MATERIALS. THE POTENTIAL
APPLICATIONS INCLUDE WHERE MATERIALS ARE REQUIRED TO EXHIBIT EXCELLENT OXIDATION
RESISTANCE AND HIGH MECHANICAL STRENGTH.

APTEK, INC. Topic#: 91-017 ID#: 9110217
1257 LAKE PLAZA DRIVE Office:

COLORADO SPRINGS, CO 80906 Contract #: DAAHO0191CR166

Phone: (408) 2964039 Pl: LEONARD SCHWER

Title: COUPLING IN JOINTED MEDIA

Abstract: THE PROPOSED RESEARCH WILL PROVIDE A FOCUSED SET OF LABORATORY EXPERIMENTS WHICH
WILL HELP TO QUANTIFY SOME OF THE CRITICAL EFFECTS OF JOINTED ROCK MEDIA ON COUPLING OF
NUCLEAR EXPLOSIONS. THE SELECTION OF A FOCUSED SET OF LABORATORY EXPERIMENTS WILL BE
GUIDED BY THE AVAILABLE KNOWLEDGE FROM THE COUPLING COMMUNITY AND A NUMERICAL (FINITE
ELEMENT) PARAMETER STUDY SPANNING THE JOINTED MEDIA COUPLING CRITICAL PARAMETERS. IN OUR
PROPOSED EFFORT, WE WILL DEMONSTRATE EXPERIMENTAL AND COMPUTATIONAL TECHNIQUES FOR
MODELING AND PREDICTING COUPLING EFFECTS IN JOINTED MEDIA. THE CLOSE INTERACTION OF
EXPERIMENTS AND NUMERICAL SIMULATIONS IS THE KEY TO A SUCCESSFUL EFFORT: THE EXPERIMENTS
PROVIDE BENCHMARKS TO BE USED IN ASSESSING THE FIDELITY OF THE NUMERICAL SIMULATIONS, AND
THE NUMERICAL SIMULATIONS PROVIDE AN ECONOMICAL METHOD OF VARYING CRITICAL PARAMETERS
BETWEEN AND BEYOND THOSE USED IN THE EXPERIMENTS. ANTICIPATED BENEFITS/POTENTIAL
COMMERCIAL APPLICATIONS - THE NEED FOR THE CAPABILITIES DEVELOPED UNDER THIS SBIR PROPOSAL
IS ILLUSTRATED BY THE JOINT VERIFICATION EXPERIMENT (JVE). THE JVE IS CURRENTLY UNDERWAY TO
CALIBRATE THE NUCLEAR TEST SITES IN THE USSR, L.E., SEMIPALATINSK AND NOVYA ZEMLYA. THE
CURRENT CALIBRATION PROCESS IS INADEQUATE AT WEAPON YIELDS BELOW ABOUT 10 KT OF TNT
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EQUIVALENCE. THIS INADEQUACY RENDERS NUCLEAR MONITORING INEFFECTIVE FOR COMPLIANCE WITH
A LIMITED TEST BAN TREATY THAT USES 10 KT AS A CEILING ON YIELDS.

ARKALA Topic#: 91-131 ID#: 9121143
2156 STH STREET Office: LSO

LIVERMORE, CA 94550 Contract #: DAAHO0192CRO1S

Phone: (415) 449-8501 PI: OLIN MCDANIEL

Title: HIGH PAYOFF MINE/BARRIER CONCEPTS

Abstract: ANOVEL HIGH VOLTAGE DELAY CIRCUIT IS PROPOSED FOR USE WITH EXPLODING FOIL INITIATORS.
THIS ALLOWS THE MANUFACTURE OF AN INEXPENSIVE MULTIMODE WARHEAD USEFUL AGAINST TANKS,
APCS, AND SOFT TARGETS. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - A COMMON
WARHEAD MAY BE DERIVED THAT CAN BE USED IN BOTH SMART SUBMUNITIONS AND LANDMINES, SAVING
THE GOVERNMENT DEVELOPMENT AND MANUFACTURING COSTS.

ATHENA GROUP, INC. Topic#: 91-183 ID#: 9120854
3424 N.W. 31ST STREET Office: CSTO

GAINESVILLE, FL 32605 Contract #: DAAHO192CR144

Phone: (904) 371-2567 PI: GLENN ZELNIKER

Title: PENPAD-BASED COMPUTER-AIDED INSTRUCTION

Abstract: THERE IS MOUNTING EVIDENCE THAT OUR SECONDARY MATHEMATICS AND SCIENCE
EDUCATIONAL DELIVERY SYSTEM IS IN A STATE OF CRISIS. THE PROBLEMS ARE PROFOUND AND
SEEMINGLY ENDLESS. WHILE IT IS AXIOMATIC THAT OUR EDUCATIONAL INFRASTRUCTURE NEEDS TO BE
REBUILT, IT IS ALSO SELF-EVIDENT THAT THE ISSUES OF COST, CURRICULUM INSERTION, AND TEACHER
ACCEPTANCE MUST BE SIMULTANEOUSLY ADDRESSED. THE LEADING CANDIDATE, IN OUR OPINION, IS
LEVERAGING OUR EXPERIENCE IN THE FIELD OF COMPUTER AIDED INSTRUCTION, OR CAlL. THE ATHENA
GROUP OFFERS PENGUIN AS A MAJOR ALTERNATIVE TO THE EXISTING STATE OF AFFAIRS. PENGUIN
EXPLOITS A RADICALLY NEW TECHNOLOGY, REFERRED TO AS A "NOTEPAD" (A.K.A., TABLET, STYLUS,
PEN-BASED, PEN PC, OR ELECTRONIC SLATE) COMPUTER. PENGUIN CAN FUNCTION AS A COMPLETELY
PORTABLE AND TOTAL CAI ENVIRONMENT REPLETE WITH COURSEWARE AND DOCUMENT PROCESSING.
PENGUIN HAS A HIGH GRAPHICAL CONTENT, BOTH IN TERMS OF COMPUTER GENERATED GRAPHICS AND
USER (HAND) DRAWN GRAPHICS! THE RESEARCH PROGRAM INVOLVES ACTIVITIES IN TOOL BUILDING
(DEVELOPING THE BASIC PENGUIN TECHNOLOGY), DEVELOPING NEW AND INNOVATIVE GRAPHICS
CAPABILITIES, PREPARING AND TESTING COURSEWARE, AND INTEGRATING THESE ELEMENTS INTO ONE
CONSISTENT ENVIRONMENT. IN ADDITION, THE PEDAGOGICAL POTENTIAL WILL BE EVALUATED BY
EDUCATORS UNDER CLASSROOM CONDITIONS. PENGUIN OFFERS A MAJOR ALTERNATIVE TO THE EXISTING
CAl STATE OF AFFAIRS, BY PROVIDING THE SCIENCE EDUCATIONAL COMMUNITY WITH FEATURES AND
CAPABILITIES NOT FOUND IN ANY OTHER TECHNOLOGY. PENGUIN OFFERS THE ACADEMIC COMMUNITY
A HIGH QUALITY, HIGH VALUE, COMPLETELY PORTABLE, AND ROBUST TECHNOLOGY WHICH CAN BOTH
SUPPORT LABORATORY ACTIVITIES AND BE AN INTEGRATING AGENT OF ENGINEERING CURRICULA.
PENGUIN HAS THE POTENTIAL TO BECOME THE FIRST TRULY PERSONAL ELECTRONIC EDUCATIONAL
EXPERIENCE.

ATLANTIC AEROSPACE ELECTRONICS CORP. Topic#: 91-018 ID#: 9110502
470 TOTTEN POND ROAD Office:

WALTHAM, MA 02154 Contract #: DAAHO191CR319

Phone: (617) 890-4200 P1: VICTOR TOM

Title: AUTOMATIC DETECTION OF MINERAL DEVELOPMENT SITES FROM MULTISPECTRAL IMAGERY

Abstract: THIS PROPOSAL SEEKS TO ESTABLISH THE FEASIBILITY OF APPLYING NEWLY DEVELOPED
MORPHOLOGY-BASED IMAGE SCREENING AND DETECTION ALGORITHMS TO THE MINERAL DEVELOPMENT
SITE DETECTION PROBLEM IN PANCHROMATIC AND MULTISPECTRAL IMAGERY AND TO DESIGN AN
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OVERALL PROCEDURE POR INTEGRATING THIS TECHNOLOGY INTO AN EFFECTIVE, PRACTICAL AND USER
FRIENDLY IMAGE ANALYST TOOL. OUR UNIQUE MORPHOLOGICAL APPROACH ENABLES US TO EXPLOIT
SHAPE, SIZE, SPATIAL STRUCTURE, TEXTURE AND SPECTRAL SHAPE TO RAPIDLY DETECT PROBABLE
INSTANCES OF MINERAL DEVELOPMENT SITES IN OVERHEAD IMAGERY. THE COMPUTATIONAL
ADVANTAGES OF THIS APPROACH MAKE IT IDEALLY SUITED POR HIGH-SPEED PROCESSING OF LARGE
VOLUMES OF IMAGERY USING SPECIALIZED HARDWARE OR FINE-GRAINED PARALLEL COMPUTERS SUCH
AS THE CONNECTION MACHINE. THIS NOVEL IMAGE SCREENING APPROACH WILL REDUCE THE AMOUNT
OF IMAGERY THAT NEEDS TO BE VIEWED AND EXPLOITED BY IMAGE ANALYSTS, PERMITTING THE
ANALYSTS TO PERFORM WHAT THEY DO BEST, IMAGE INTERPRETATION RATHER THAN WIDE AREA
SEARCH. OUR PHASE 1 PROPOSAL IS TO ESTABLISH FEASIBILITY OF OUR APPROACH FOR THE MINERAL
DEVELOPMENT SITE DETECTION PROBLEM. EFFICIENT ALGORITHM IMPLEMENTATIONS ON A PARALLEL
COMPUTER WILL OCCUR IN A PHASE II PROTOTYPING EFFORT. ANTICIPATED BENEFITS/POTENTIAL
COMMERCIAL APPLICATIONS - THE PHASE I RESEARCH WILL DEMONSTRATE THE FEASIBILITY AND
POTENTIAL OF THE MORPHOLOGICAL PROCESSING APPROACH AND LAY THE GROUNDWORK FOR FURTHER
ALGORITHM VALIDATION AND PROTOTYPE DEVELOPMENT OF AN IMAGE ANALYST TOOL IN A PHASE Il
PROGRAM. THIS TECHNOLOGY IS APPLICABLE TO A NUMBER OF LABOR INTENSIVE TASKS IN IMAGE
EXPLOITATION WHERE WIDE AREA SEARCH IS INVOLVED.

ATLANTIC AEROSPACE ELECTRONICS CORP. Topic#: 91-106 ID#: 9120987
6404 IVY LANE, SUITE 300 Office: DSO

GREENBELT, MD 20770 Contract #: DAAH0192CR131

Phone: (301) 982-5215 PI: RICHARD ORR

Title: GABOR/WIGNER-VILLE PROCESSING FOR CROSSTERM SUPPRESSION, RESOLUTION ENHANCEMENTAND
NOISE REDUCTION IN UNDERWATER...

Abstract: THE WIGNER-VILLE (WV) DISTRIBUTION FINDS FAVOR IN PROCESSING FOR ACOUSTIC TRANSIENT
SIGNATURE IDENTIFICATION BECAUSE OF ITS ABILITY TO PORTRAY TIME HISTORY OF THE FREQUENCY
DISTRIBUTION OF SIGNAL ENERGY. A KEY ISSUE OF CURRENT RESEARCH ON THE WV DISTRIBUTION IS THE
SUPPRESSION OF QUADRATICALLY-INDUCED CROSSTERMS IN THE REPRESENTATION OF SUPER-POSED
SIGNALS. WE PROPOSE TO RESEARCH METHODS FOR CROSSTERM SUPPRESSION, RESOLUTION
ENHANCEMENT AND NOISE REDUCTION BASED ON INTRODUCTION OF A SIGNAL'S GABOR EXPANSION INTO
THE WV DISTRIBUTION. CROSSTERM CONTROL IS EXERCISED BY SIMULTANEOUS MINIMIZATION OF THE
NUMBER OF SIGNIFICANT TERMS IN THE EXPANSION AND ELIMINATION OF THE GABOR BASIS CROSSTERMS
IN A "CROSSTERM-DELETED" REPRESENTATION. APPROPRIATE CHOICE OF A GABOR WINDOW
FUNCTION—ONE WELL MATCHED TO THE DATA CHARACTERISTICS—-IN THIS REPRESENTATION WILL BOTH
REDUCE THE NUMBER OF CROSSTERMS AND DECREASE OVERLAP (INCREASE RESOLUTION) AMONG THE
AUTOTERMS. NONLINEAR PREPROCESSING OF THE GABOR COEFFICIENTS UNDER MATCHED WINDOW
CONDITIONS CAN SUBSTANTIALLY ATTENUATE NOISE PRIOR TO COMPUTATION OF THE WV DISTRIBUTION.
THE PROPOSED PROGRAM WILL YIELD A TESTBED OF NOVEL METHODS UPON WHICH ADVANCED RESEARCH
IN SIGNATURE IDENTIFICATION CAN BE BASED. THE PROPOSED PROJECT HAS POTENTIAL APPLICATION
TO CURRENTLY ACTIVE AREAS OF GOVERNMENT RESEARCH, E.G., DEVELOPING AN AUTOMATED SIGNAL
PROCESSING FACILITY TO AID IN CLASSIFICATION OF ACOUSTIC EVENTS AT SEA. THE SIGNAL
REPRESENTATIONS MADE AVAILABLE BY THE PROPOSED EFFORT WOULD PROVIDE ADDITIONAL TOOLS
THAT COULD BE IMPLEMENTED IN FIRMWARE/ HARDWARE AND TRANSFERRED TO A FACILITY SUCH AS
THAT SUPPORTED BY DARPA AT ORINCON CORP.

AZTEC SYSTEMS Topic#: 91-232 ID#: 9120652
45 ALDRICH ROAD Office: UWO

WATERTOWN, MA 02172 Contract #2 DAAH0192CR133

Phone: (617) 926-9890 PI: DR. KIRK BEZJIAN

Title: NOVEL MICROCHANNEL PLATES FOR CHARGE-COUPLED DEVICE INTENSIFICATION
Abstract: WE PROPOSE TO DEVELOP A TUBE INTENSIFIER THAT HAS A RESOLUTION APPROPRIATE TO
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1024X1024 AND 2048X2048 PIXEL CHARGE COUPLED DETECTORS. THIS INTENSIFIER WILL BE MADE POSSIBLE
BY THE DEVELOPMENT OF A NOVEL-DESIGN MICROCHANNEL PLATE. THE MICROCHANNELS ARE TO BE
DELINEATED WITH MICROLITHOGRAPHIC PATTERNING OF AN INSULATING SUBSTRATE. THE
MICROCHANNELS ARE THEN MICROFABRICATED BY THE USE OF ANISOTROPIC ETCHING. SUCH
MICROCHANNEL PLATES WILL HAVE THEIR CHANNELS SPACED REGULARLY. THEY CAN BE STACKED IN
Z OR CHEVRON CONFIGURATIONS WITHOUT ANY LOSS OF IMAGE RESOLUTION. THE SAME TECHNOLOGY
WILL BE APPLICABLE TO THE MANUFACTURE OF MICROCHANNEL ARRAYS WITH OPTIMAL CHANNEL SIZES
AND ASPECT RATIOS. THESE MICROCHANNEL ARRAYS CAN BE EMPLOYED AS RESOLUTION-CONSERVING
OUTPUT BUFFERS BETWEEN THE LAST MICROCHANNEL AND THE PHOSPHOR. THE RESEARCH WILL
DETERMINE THE POSSIBLE MINIMUM FEATURE SIZE AND ASPECT RATIOS OF OTHER MICROCHANNELS. THE
REST OF THE RESEARCH EFFORT WILL CONCENTRATE ON ESTIMATING THE SPATIAL RESOLUTION OF AN
IMAGE INTENSIFIER TUBE MANUFACTURED WITH THE NOVEL MICROCHANNEL PLATES. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATION - HIGH-RESOLUTION IMAGE INTENSIFIERS FOR
ASTRONOMY, REMOTE SATELLITE SENSING, AND ROBOTIC DETECTION.

BALLENA SYSTEMS CORP. Topic#: 91-119 ID#: 9120539
1150 BALLENA BLVD., SUITE 200 Office: DSO

ALAMEDA, CA 94501 Contract #: DAAH0192CR154

Phone: (415) 523-8632 Pi: ADRIAN SMITH, JR.

Title: FUNDAMENTAL STUDIES IN HIGH-ENERGY ELECTRON-BEAM WELDING

Abstract: WELDING USING HIGH-ENERGY (10-20MEV) ELECTRON BEAMS OFFERS POTENTIAL ADVANTAGES
OVER CONVENTIONAL ELECTRON-BEAM WELDING TECHNOLOGIES. POTENTIAL ADVANTAGES OF
HIGH-ENERGY ELECTRON BEAM WELDING INCLUDE THE CAPABILITY OF MAKING VERY HIGH QUALITY
WELDS IN VERY THICK AND/OR LARGE WORKPIECES AT OR ABOVE ATMOSPHERIC PRESSURES. THE USE
OF A HIGH-ENERGY ELECTRON BEAM OBVIATES THE NEED FOR THE NEAR-VACUUM ENVIRONMENT
REQUIRED BY CONVENTIONAL ELECTRON-BEAM WELDING. THICKER WORKPIECES CAN BE
ACCOMMODATED BECAUSE OF THE DEEPER PENETRATION INTO THE WORKPIECE OF HIGHER-ENERGY
BEAMS. THE OBJECTIVE OF THIS PROPOSED EFFORT IS TO FURTHER EXPLORE THE POTENTIAL OF
HIGH-ENERGY ELECTRON BEAM WELDING BY (1) ANALYZING THE INTERACTION BETWEEN THE
HIGH-ENERGY ELECTRON BEAM AND METALS AND (2) DEVELOPING A PRELIMINARY DESIGN FOR A
REAL-TIME PROCESS MONITOR BASED ON THE USE OF THE X-RAYS EMITTED BY THE BEAM TO
"ILLUMINATE" THE WELD PROGRESS. THE END PRODUCTS OF THIS EFFORT WILL BE (1) AN IMPROVED
UNDERSTANDING OF THE RELEVANT INTERACTION PHYSICS; AND (2) THE BASIS FOR THE ENGINEERING
DESIGN AND CONSTRUCTION OF PROTOTYPE MONITOR HARDWARE. THESE END PRODUCTS WILL
CONSTITUTE THE FOUNDATIONS BOTH FOR A PHASE Il SBIR EFFORT AND FOR EXPLORATORY
DEVELOPMENT OF A PROTOTYPICAL HEEBW SYSTEM. HIGH ENERGY ELECTRON BEAM WELDING HAS THE
POTENTIAL TO FACILITATE MAKING WELDS OF VERY HIGH QUALITY IN VERY LARGE AND/OR THICK
WORKPIECES. THE X-RAYS EMITTED BY THE BEAM IN INTERACTING WITH THE WORKPIECE CAN BE USED
TO MONITOR THE PROGRESS OF THE WELD IN REAL TIME. THESE FEATURES WILL PROVIDE ENHANCED
WELDING CAPABILITIES IN MANY GOVERNMENT AND COMMERCIAL APPLICATIONS; SHIPBUILDING IS AN
EXCELLENT EXAMPLE.

BARR DEVELOPMENT COMPANY/LASER TOOLS Topic#: 91-115 ID#: 9120144
7803 MARTHA DRIVE, S.E. Office: DSO

HUNTSVILLE, AL 35802 Contract #: DAAH0192CR082

Phone: (205) 881-0617 Pl: THOMAS BARR, JR.

Title: EFFICIENT SLAB LASERS

Abstract: THE OFFERORS PROPOSE TO EFFECTIVELY INTEGRATE THE USSR TECHNOLOGY FOR MULTIPASS
AMPLIFIERS WITH USA TECHNOLOGY FOR HIGH AVERAGE ENERGY LOADING AND STRONG COOLING, TO
PRODUCE ADVANCED EFFICIENT SLAB LASER DESIGNS FOR 1 KILOWATT OUTPUT DOWER OPERATION IN
BOTH HIGH REP RATE Q-SWITCHED AND CW MODES. SLAB LASER DESIGNS HAVE INTRINSIC ADVANTAGE
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OVER ROD LASER DESIGNS AND CAN BE SCALED POR HIGH POWER OUTPUTS WITH GOOD BEAM QUALITY.
HOWEVER, AMPLIFIED STIMULATED EMISSIONS (ASE) AND PARASITIC OSCILLATIONS (PO) LIMIT EFFICIENT
ENERGY EXTRACTION. WE INTRODUCE THE MULTIPASS PROCESS, AS DEVELOPED BY THE SOVIETS, TO
STRIP ALL AVAILABLE GAIN FROM THE SYSTEM - THE NET EFFECT BEING AN EFFICIENT SLAB LASER WHICH
HAS NEAR-DIFFRACTION-LIMIT OUTPUT AND A RESIDUAL GAIN OF UNITY. THUS, THERE IS NO GAIN TO
FEED THE UNDESIRABLE ASE AND PO CHANNELS. BOTH 1 KILOWATT DESIGNS, PREPARED UNDER PHASE
1 EFFORT, WILL INCLUDE PRELIMINARY TIME AND COST ANALYSIS FOR FACILITATING PHASE 1i
CONSTRUCTION AND DEMONSTRATION. OUR INTENT IS TO HAVE A MARKETABLE PRODUCT READY FOR
COMMERCIAL DEVELOPMENT, AT OUTPUT POWERS BETWEEN 500 WATTS AND 5 KILOWATTS, DURING PHASE
. OUR PRIMARY COMMERCIAL OBIJECTIVE IS TO SIGNIFICANTL"® PENETRATE THE WORLD-WIDE
INDUSTRIAL CUSTOMER BASE OF 20,000 WORKSTATIONS INVOLVED IN THE LASER PROCESSING OF BOTH
ADVANCED AND STANDARD MATERIALS (METALS, COMPOSITES, ETC.). COMMERCIAL APPLICATIONS,
MANY PAIRED WITH FIBER OPTIC BEAM DELIVERY, INVOLVE BOTH THE ADVANCED PROCESSING OF BOTH
STANDARD AND ADVANCED MATERIALS AS WELL AS THE DELIVERY OF ENERGY AND INFORMATION AND
THE PUMPING OF OTHER LASER DEVICES. OUR PRIMARY COMMERCIAL OBJECTIVE IS TO SIGNIFICANTLY
PENETRATE THE WORLD-WIDE INDUSTRIAL CUSTOMER BASE OF 20,000 WORKSTATIONS INVOLVED IN THE
LASER PROCESSING OF MATERIALS (METALS, COMPOSITES, ETC.).

BENCHMARK STRUCTURAL CERAMICS CORP. Topic#: 91-071 ID#: 9110721
2500 WALDEN AVENUE Office:

BUFFALO, NY 14225 Contract #: DAAHO191CR181

Phone: (716) 6854850 Pi: GEORGE HIDA

Title: REACTION-SINTERING OF MOLYBDENUM DISILICIDE (MOSI2) MATRIX COMPOSITES

Abstract: REINFORCEMENT OF A MOLYBDENUM DISILICIDE MATRIX IS NECESSARY FOR ITS STRUCTURAL
APPLICATIONS. CONVENTIONAL METHODS OF PRODUCING MOSI2 COMPOSITES ARE LABOR AND ENERGY
INTENSIVE, AND HAVE THE PROBLEM OF PRESERVING THE STRUCTURAL INTEGRITY OF THE
REINFORCEMENT. BENCHMARK'S INNOVATIVE METHOD CONSISTS OF SIMULTANEOUS MOSI2 POWDER
SYNTHESIS AND COMPOSITE CONSOLIDATION THROUGH REACTION-SINTERING BY ITS CONTROLLED
COMBUSTION-SYNTHESIS TECHNIQUE. PROPERLY CHOSEN RAW MATERIALS, COMBINED WITH SUITABLE
TREATMENT OF THE REACTANT MIXTURE, AND FOLLOWED BY ADEQUATE MIXING-DISPERSION OF THE
REINFORCEMENT, ALLOWS FOR FABRICATION OF MOSI2 COMPOSITES. THE SPEED OF THE POWDER
SYNTHESIS TOGETHER WITH THE REACTION-SINTERING FEATURE OF THE PROCESS CAN PROVIDE A FULLY
CONSOLIDATED BODY WITH NO REINFORCEMENT DAMAGE. THE PROPAGATION MODE OF THE
COMBUSTION FRONT AND THE POST-COMBUSTION STAGE FEATURES PERMIT FULL CONTROL OF THE
MATRIX PARTICLE SIZE DISTRIBUTION, ITS STRUCTURE, AND THE WHOLE COMPOSITE CONSOLIDATION.
THE PROCESS IS SIMPLE, INEXPENSIVE, AND CAN BE EASILY SCALED UP, MAKING IT COMMERCIALLY
ATTRACTIVE. BENCHMARK'S DEVELOPMENT OF THE CONTROLLED COMBUSTION-SYNTHESIS TECHNIQUE
MAKES POSSIBLE THE FABRICATION OF ADVANCED CERAMIC MATERIALS, SINGLE PHASES AND
COMPOSITES, WITH A PRE-DETERMINED COMPOSITION AND STRUCTURE. TECHNICAL ASSISTANCE AND
TESTING WILL BE PROVIDED BY TEXTRON SPECIALTY MATERIALS, A SUBSIDIARY OF TEXTRON, INC.
ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - HIGH PERFORMANCE MOLYBDENUM
DISILICIDE COMPOSITES PRODUCED FROM INEXPENSIVE RAW MATERIALS BY CONTROLLED
COMBUSTION-SYNTHESIS TECHNIQUE ARE CHARACTERIZED BY LOW ENERGY CONSUMPTION AND
SHORT-RUN PROCESSES, AND ARE EXPECTED TO FIND FAST GROWING INDUSTRIAL APPLICATIONS IN HIGH
TEMPERATURE, CORROSIVE ENVIRONMENTS.

BIOELASTICS RESEARCH, LTD. Topic#: 91-110 ID#: 9121205
1075 S. 13TH STREET Office: DSO

BIRMINGHAM, AL 35205 Contract #: DAAH0192CR083

Phone: (205) 934-9500 PI: R. DEAN HARRIS

Title: BIONETIC DESIGNS FOR FREE ENERGY TRANSDUCTION USING BIOELASTIC MATERIALS

16




DARPA ABSTRACTS OF SBIR PHASE | AWARDS

Abstract: LIVING ORGANISM THRIVE BY HAVING EVOLVED (1) MECHANISMS OF HIGH EFFICIENCY FOR THE
INTERCONVERSION OF ENERGY AND (2) MATERIALS CAPABLE OF EXTRAORDINARY DURABILITY, E.G. THE
ELASTIC FIBER OF THE AORTIC ARCH BEING CAPABLE OF SUSTAINING BILLIONS OF STRETCH/RELAXATION
CYCLES. THESE PROPERTIES OF HIGH EFFICIENCY AND POTENTIAL DURABILITY ARE COMBINED IN
SYNTHETIC ELASTIC PROTEIN-BASED POLYMERS. THIS PROJECT IS BASED ON A NEW, EFFICIENT
MECHANISM OF FREE ENERGY TRANSDUCTION IN WHICH A FOLDING/UNFOLDING TRANSITION IN ELASTIC
PROTEIN-BASED POLYMERS CAN BE CONTROLLED BY ANY OF THE INTENSIVE VARIABLES OF
TEMPERATURE, PRESSURE, MECHANICAL FORCE, CHEMICAL POTENTIAL AND ELECTRICAL POTENTIAL.
THE TECHNICAL OBJECTIVES ARE (1) TO DEMONSTRATE BAROMECHANICAL, BAROCHEMICAL AND
BAROELECTRICAL TRANSDUCTION IN SYNTHETIC ELASTIC PROTEIN-BASED POLYMERS, 1. BY SYNTHESIS
OF APPROPRIATE PROTEIN-BASED POLYMERS, 1. BY IDENTIFYING AND COUPLING APPROPRIATE REDOX
COUPLES, III. BY CONSTRUCTION OF A TRANSPARENT PRESSURIZABLE CELL, AND IV. BY EQUIPPING THE
PRESSURIZABLE CELL FOR POTENTIOMETRIC TITRATIONS, (2) TO MONITOR VISUALLY BAROMECHANICAL
TRANSDUCTION IN THE TRANSPARENT PRESSURIZABLE CELL, AND (3) TO MONITOR PH CHANGES AND
REDUCTION POTENTIAL CHANGES RESULTING FROM THE APPLICATION OF PRESSURE. THE FOUR
DIFFERENT ELASTIC PROTEIN-BASED POLYMERS, UTILIZING AS ITS PRIMARY COMPONENT THE
ELASTOMERIC POLYPEPTIDE, POLY(VAL-PRO-GLY-VAL-GLY), ARE TO BE PREPARED BY SOLUTION PEPTIDE
CHEMISTRY GIVING RISE TO HIGH MOLECULAR WEIGHT POLYMERS WHICH ARE TO BE Y-IRRADIATION
CROSS-LINKED TO FORM ELASTOMERICMATRICES AND STUDIED FOR THE ABOVE-NOTED TRANSDUCTIONAL
PROPERTIES. A UNIFYING FREE ENERGY TRANSDUCTION MECHANISM, IN WHICH THE CENTRAL
TRANSDUCTIONAL PROCESS IS REVERSIBLE HYDROPHOBIC FOLDING AND UNFOLDING IN AN AQUEOUS
MILIEU OF DOMINANTLY ENTROPIC ELASTOMERS DERIVED FROM THE BIOLOGICAL ELASTIC FIBER, HAS
BEEN DEMONSTRATED TO HAVE REMARKABLE REVERSIBILITY FOR THERMOMECHANICAL TRANSDUCTION
AND DESIGNED TO BE CAPABLE OF CHEMOMECHANICAL TRANSDUCTION OF HIGH EFFICIENCY.

CAPE COD RESEARCH, INC. Topic#: 91-102 ID#: 9120113
P.O. BOX 600 Office: DSO

BUZZARDS BAY, MA 02532 Contract #2 DAAH0192CR089

Phone: (508) 759-5911 PI: BRIAN DIXON

Title: SUPERELECTROCHEMICAL DESTRUCTION OF CBW AGENTS

Abstract: AN ELECTROCHEMICAL PROCESS IS DESCRIBED WHICH IS CAPABLE OF DEMILITARIZING A WIDE
RANGE OF CBW AGENTS. SINCE THE UNIQUE PROCESS CAN SIMULTANEOUSLY FUNCTION BY THREE
DIFFERENT CHEMICAL MECHANISMS, ITS VERSATILITY FOR DEGRADING A NUMBER OF CHEMICALLY
DISTINCT CBW AGENT TYPES IS ASSURED. IN ADDITION, PREVIOUS RESEARCH HAS ESTABLISHED THE
CAPABILITY OF THE SYSTEM FOR COMPLETELY DEGRADING ORGANIC CONTAMINANTS TO SUCH HARMLESS
PRODUCTS AS CHLORIDE ION, CARBON DIOXIDE AND WATER. THE INNOVATIVE TECHNOLOGY DESCRIBED
WILL HAVE WIDE APPLICATION FOR THE COMPLETE DEGRADATION OF A VARIETY OF HAZARDOUS
SUBSTANCES. AS SUCH, THERE WILL BE MANY LARGE POTENTIAL COMMERCIAL APPLICATIONS AFTER
DEVELOPMENT THROUGH PHASES II AND III.

CASCADE MICROTECH, INC. Topic#: 91-020 ID#: 9110495
14255 S.W. BRIGADOON COURT Office:

BEAVERTON, OR 97005 Contract # DAAHO191CR183

Phone: (412) 268-4974 PI: H. SMITH

Title: APPLICATION OF GIGAHERTZ WAFER PROBE TECHNOLOGY TO MULTICHIP MODULE PRODUCTION

Abstract: ADAPTATION OF STATE-OF-THE-ART GIGAHERTZ WAFER PROBE TECHNOLOGY (WPT) FOR USE IN
DESIGN, TROUBLESHOOTING, AND PRODUCTION OF MULTICHIP MODULES (MCMS) IS PROPOSED. THESE
PROBES ARE CURRENTLY CAPABLE OF TESTING SEMICONDUCTOR DEVICES ON WAFERS AT FREQUENCIES
UP TO 75 GHZ. PHASE 1 WILL SHOW THE ELECTRICAL AND MECHANICAL FEASIBILITY OF PROBING MCMS
AND SET DIRECTION FOR PHASE II. KEY TASKS INCLUDE ESTABLISHING TEST POINT DESIGN RULES,
MECHANICAL FIXTURING, AND HIGH IMPEDANCE PROBES FOR REDUCED LOADING OF ACTIVE CIRCUITS.
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PHASE I WILL DEVELOP PRODUCTION READY MCM PROBES AND DEMONSTRATE THEIR USE ON A
POPULATED MODULE. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE PROPOSED
DEVELOPMENT WOULD ALLOW ACCURATE REPEATABLE MEASUREMENTS DURING DESIGN, EVALUATION,
FAILURE ANALYSIS, AND PRODUCTION OF MCMS. THIS WILL PROVIDE THE NECESSARY DATA FOR
DEVELOPING ACCURATE CIRCUIT AND RELIABILITY MODELS. IT WILL ALSO ALLOW COST EFFECTIVE
PRODUCTION OF MCMS BY CORRECTLY IDENTIFYING FAILED COMPONENTS DURING PRODUCTION AND
BURN IN.

CENTER FOR REMOTE SENSING Topic#: 91-004 ID#: 9110255
P.O. BOX 9244 Office:

MCLEAN, VA 22102 Contract #: DAAH0191CR182

Phone: (703) 848-0800 PI: SUMAN GANGULY

Title: MAGNETIC ARRAY

Abastract: SENSITIVITIES IN MAGNETIC AND LOW-FREQUENCY ELECTROMAGNETIC BANDS HAVE BEEN
LIMITED BY AMBIENT NOISE. SENSORS ARE AVAILABLE WITH EXTREMELY LOW NOISE LEVELS (ABOUT
FIVE ORDERS OF MAGNITUDE LOWER THAN THE AMBIENT NOISE). WE PROPOSE TO USE SUCH SENSORS IN
AN ARRAY CONFIGURATION WHERE IT IS POSSIBLE TO OBTAIN SENSITIVITIES APPROACHING THOSE OF THE
SENSORS THEMSELVES. ALGORITHMS FOR SUCH NOISE CANCELLATION HAVE BEEN DEVELOPED, AND
DURING PHASE 1 WE PROPOSE TO DEMONSTRATE THE FEASIBILITY OF THE NOISE CANCELLATION SCHEME
IN AN EXPERIMENTAL FIELD. REMOVAL OF THE LARGE NOISE FIELD WILL ALLOW LARGE INCREASE IN
SENSITIVITY AND CONSEQUENT INCREASE DETECTION RANGE FOR VARIOUS TARGETS. THE SCHEME ALSO
ALLOWS TRACKING AND POSSIBLE IDENTIFICATION FROM THE NATURE OF THEIR RESPECTIVE EMISSIONS.
AN EXPERIMENT USING ONLY THREE MAGNETOMETERS AND A GROUND VEHICLE IS PROPOSED DURING
PHASE I TO DEMONSTRATE THE FEASIBILITY OF THE SCHEME. ANTICIPATED BENEFITS/POTENTIAL
COMMERCIAL APPLICATIONS - PROPOSED MAGNETIC ARRAY SCHEME WILL HAVE SEVERAL COMMERCIAL
APPLICATIONS THAT INVOLVE EARTH RESOURCE SURVEY, GEOPHYSICAL MONITORING, ETC. MOST
SIGNIFICANT APPLICATION IS THROUGH VARIOUS DOD AGENCIES. THE CONCEPT COULD BE USED FOR
DETECTION, TRACKING AND IDENTIFICATION OF VARIOUS OBJECTS RANGING FROM MINES TO MISSILES.

CERACON, INC. Topic#: 91-149 ID#: 9121028
1101 N. MARKET BLVD., #9 Office: LSO

SACRAMENTO, CA 95834 Contract #: DAAH0192CR159

Phone: (916) 928-1933 Pl: RAMAS RAMAN

Title: A NOVEL NEAR-NET SHAPE PROCESS TO FABRICATE HEAVY ALLOY LINERS

Abstract: CURRENT PROCESSING SCHEMES OF COLD FORGING AND MACHINING TO FORM HEAVY METAL
SHAPE CHARGE LINERS REQUIRE HOURS OF MACHINING, RESULTING IN ALMOST 90% OF THE MATERIAL
WASTED, AND LEADS TO SIGNIFICANT COST PENALTIES. THE FEASIBILITY OF A NOVEL NEAR-NET SHAPE
PROCESSING SCHEME WILL BE EVALUATED IN PHASE I. THIS PROPOSED APPROACH HAS THE POTENTIAL
TO INCREASE PERFORMANCE TO DENSITY LAW LEVELS, WHILE REDUCING FABRICATION COSTS BY 50%.
THIS NEAR-NET SHAPE FORMING TECHNOLOGY HAS THE ADDITIONAL FLEXIBILITY TO FABRICATE
MULTI-METAL LINERS AND OTHER LINER SHAPES. IN A TEAMING ARRANGEMENT WITH CRT, INC. IN PHASE
1, 12 HEAVY METAL LINERS WILL BE FABRICATED USING THE CRT LINER DESIGN, WHICH WILL BE
CHARACTERIZED FOR MICROSTRUCTURAL AND MECHANICAL PROPERTIES, AND COMPARED WITH THE CRT
DATABASE ON CURRENT STATE-OF-THE-ART MATERIAL. IN PHASE II LARGER SIZE LINERS WILL BE
PRODUCED, MECHANICALLY TESTED AND JET CHARACTERIZATION STUDIES WILL BE CARRIED OUT. IN
PHASE 1lI, A COMMERCIAL MANUFACTURING FACILITY WILL BE INSTALLED TO IMPLEMENT THE
MANUFACTURING OF LINERS USING THIS DESIGN AND PROCESS. THE MAJOR BENEFIT OF THE PROPOSED
APPROACH IF SUCCESSFUL, WOULD BE TO ACHIEVE SIGNIFICANT REDUCTION IN A NUMBER OF PROCESSING
STEPS, AND MACHINING TIME, LEADING TO MAJOR REDUCTION IN FABRICATION COSTS. SIGNIFICANT
SPIN-OFF APPLICATIONS OF THIS TECHNOLOGY IN OTHER DOD APPLICATION AREAS SUCH AS TUNGSTEN
AND MOLYBDENUM FOR GUN BARREL LINERS, AND IN COMMERCIAL AREAS SUCH AS FABRICATING
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NEAR-NET SHAPE FORGING DIES ARE ALSO LIKELY.

CFD RESEARCH CORP. Topic#: 91-178 ID#: 9120400
3325-D TRIANA BLVD. Office: ESTO

HUNTSVILLE, AL 35805 Contract #: DAAHO192CR016

Phone: (205) 536-6576 PI: ANANTHA KRISHNAN

Title: VIRTUAL PROTOTYPING TOOLS FOR SEMICONDUCTOR FABRICATION EQUIPMENT

Abstract: THE EXISTING METHODOLOGY OF DESIGN AND FABRICATION OF SEMICONDUCTOR
MANUFACTURING EQUIPMENT IS AN EXPENSIVE AND TIME CONSUMING PROCESS. TO K.EEP PACE WITH THE
RAPIDLY ADVANCING SEMICONDUCTOR INDUSTRY, IT IS NECESSARY TO DEVELOP A COMPUTER BASED
ENVIRONMENT TO QUICKLY SIMULATE THE FEATURES OF THE MANUFACTURING EQUIPMENT BEFORE IT
1S TURNED INTO A PHYSICAL PROTOTYPE. APART FROM ACHIEVING CONSIDERABLE SAVING IN TIME AND
EXPENSE, VIRTUAL PROTOTYPING HAS THE ADDED ADVANTAGE OF BEING ABLE TO OPTIMIZE THE ENTIRE
PROCESS. THE GOAL OF THIS PROJECT IS TO INTEGRATE EXISTING SOFTWARE TOOLS FROM CAD/CAM,
CFD, STRUCTURAL MECHANICS, COMPUTER GRAPHICS AND EXPERT SYSTEMS IN ORDER TO DEVELOP AN
ENVIRONMENT CAPABLE OF SUPPORTING SYSTEMS LEVEL SIMULATION. IN PHASE ], A REVIEW WILL BE
CONDUCTED TO ASSESS THE EXISTING SOFTWARE PACKAGES IN THE RELEVANT DISCIPLINES. THE
CRITERIA FOR ASSESSMENT WILL BE THE CAPABILITY OF THE PACKAGE TO MODEL COMPLEX PROCESSES
AS WELL AS ITS COMPATIBILITY IN AN INTEGRATED ENVIRONMENT. ALSO, A PRELIMINARY
DEMONSTRATION OF CAD/CAM-CFD-GRAPHICS INTEGRATION WILL BE CARRIED OUT ON A TYPICAL CVD
REACTOR. PHASE II WILL INVOLVE FURTHER INTEGRATION OF SELECTED PACKAGES AND DESIGN OF A
VIRTUAL PROTOTYPE OF A CVD REACTOR. THE UTILITY OF THIS APPROACH WILL BE DEMONSTRATED IN
COLLABORATION WITH ONE OF THE MANUFACTURERS OF SEMICONDUCTOR PROCESS EQUIPMENT.
VIRTUAL PROTOTYPING WILL ELIMINATE THE NECESSITY FOR TIME CONSUMING AND PROHIBITIVELY
EXPENSIVE EXPERIMENTATION WITH HARDWARE. DESIGNS CAN BE OPTIMIZED BEFORE THEY ARE TURNED
INTO PHYSICAL PROTOTYPES.

CHESTNUT SOFTWARE, INC. Topic#: 91-208 ID#: 9121151
636 BEACON STREET Office: SSTO

BOSTON, MA 02215 Contract #: DAAH0192CR183

Phone: (617) 262-0914 PI: WILLIAM BRODIE

Title: LISP TO ADA TRANSLATOR - A TOOL FOR TRANSLATING LISP APPLICATIONS INTO CLEAN, READABLE,
EFFICIENT ADA APPLICATIONS

Abstract: THIS PROPOSAL'S RESEARCH HOPES TO APPLY SEVERAL OF CHESTNUT SOFTWARE'S PROPRIETARY
TRANSLATION TECHNIQUES TO THE PROBLEM OF LISP TO ADA TRANSLATION. LISP IS OFTEN THE DESIRED
DEVELOPMENT LANGUAGE FOR COMPLEX PROGRAMMING PROBLEMS. IT IS A FEATURE-RICH LANGUAGE
WHICH ALLOWS PROGRAMMERS TO SOLVE DIFFICULT AND COMPLEX PROBLEMS IN THE SHORTEST PERIOD
OF TIME. HOWEVER, THESE VERY FEATURES MAKE IT A DIFFICULT LANGUAGE POR DEPLOYMENT.
CHESTNUT HAS ADDRESSED THE PROBLEM OF TRANSLATION OF HIGH-LEVEL PROGRAMMING LANGUAGES
WHEN IT DEVELOPED ITS OWN LISP TO C TRANSLATOR. WE NOW HOPE TO PROVE THAT MANY OF THE
TECHNIQUES WE HAVE PIONEERED CAN BE APPLIED TO PRODUCINGC A LISP TO ADA TRANSLATOR. WE WILL
EXPLORE HOW MANY OF THE UNIQUE FEATURES OF LISP APPLICATIONS COULD BE REPRESENTED IN ADA.
THE GOAL IS TO PRODUCE A TOOL WHICH WOULD TAKE A LISP APPLICATION AND TRANSLATE IT INTO A
CLEAN, READABLE, EFFICIENT, SYNTACTICALLY CORRECT ADA AFPPLICATION. PHASE I WILL HOPE TO
DEMONSTRATE THE FEASIBILITY OF THE PROJECT AND LAY FOUNDATION FOR PHASE II. PHASE 11 WILL
RESULT IN A PROTOTYPE OF A SYSTEM WHICH WILL TRANSLATE LISP INTO ADA. A LISP TO ADA
TRANSLATOR WOULD PROVIDE DARPA WITH THE OPPORTUNITY TO DEPLOY OR EMBED EXISTING LISP
APPLICATIONS INTO ANY CURRENT OR FUTURE ADA SYSTEM. IT WILL ALSO PRESENT THE AGENCY WITH
THE OPPORTUNITY OF DEVELOPING FUTURE APPLICATIONS IN ONE OF THE MOST POWERFUL
PROGRAMMING ENVIRONMENTS (LISP), WHILE DEPLOYING THEM IN THE DEPARTMENT OF DEFENSE
STANDARD, ADA.
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CHI SYSTEMS, INC. Topic#: 91-043 ID#: 9110506
GWYNEDD PLAZA 11, BETHLEHEM PIKE Office:

SPRING HOUSE, PA 19477 Contract #: DAAH0191CR213

Phone: (215) 542-1400 P1: STANLEY SCHWARTZ

Tile: ARTIFACT-DESIGN/ENGINEFR; NG KNOWLEDGE ONTOLOGY (ART-DEKO) TOOLSET

Abstract: THE PROPOSED EFFORT INITIATES RESEARCH TO DEVELOP A SET OF KNOWLEDGE REPRESENTATION
TOOLS ADDRESSING THE UNIQUE NEEDS OF INTERDISCIPLINARY TEAMS OF DOMAIN EXPERTS WHO DESIRE
TO CREATE AND MAINTAIN SHARED KNOWLEDGE BASES. THE PROPOSED ART-DEKO
(ARTIFACT-DESIGN/ENGINEERING KNOWLEDGE ONTOLOGY) TOOLSET WILL PROVIDE INTELLIGENT
ASSISTANCE AND MEDIATION TO EXPERTS IN THE COOPERATIVE PROCESS OF DEFINING A COMMON
VOCABULARY OF ENTITIES AND RELATIONSHIPS POR REPRESENTING AREAS OF OVERLAPPING DOMAIN
KNOWLEDGE. THE ART-DEKO TOOLSET INCORPORATES AN INNOVATIVE PLATFORM-INDEPENDENT
GRAPHICAL INTERFACE THAT WILL ALLOW DOMAIN EXPERTS TO DIRECTLY EXPRESS THEIR MENTAL
MODELS IN TERMS OF ONE OF SEVERAL KNOWLEDGE REPRESENTATION FORMALISMS WITHOUT REQUIRING
A KNOWLEDGE ENGINEER TO ACT AS INTERMEDIARY. THE TOOLSET WILL CONTAIN PRECONSTRUCTED
ONTOLOGICAL FORMALISMS SPECIFICALLY INTENDED FOR TEAMS OF ARTIFACT DESIGNERS, BUT WILL BE
FLEXIBLE ENOUGH TO ASSIST KNOWLEDGE BASE CONSTRUCTION AND MAINTENANCE ACROSS A WIDE
VARIETY OF INTERDISCIPLINARY PROBLEM-SOLVING EFFORTS. ANTICIPATED BENEFITS/POTENTIAL
COMMERCIAL APPLICATIONS - THE ART-DEKO TOOLSET WILL PROVIDE VALUABLE ASSISTANCE TO
INTERDISCIPLINARY DESIGN TEAMS WHO WISH TO COORDINATE THEIR PROBLEM-SOLVING EFFORTS IN THE
FORM OF SHARED KNOWLEDGE BASES, SINCE IT WILL UNIQUELY COMBINE A GRAPHICAL INTERFACE FOR
UNASSISTED KNOWLEDGE REPRESENTATION BY DOMAIN EXPERTS WITH AN INTELLIGENT MEDIATOR TO
ASSIST IN THE DEVELOPMENT OF SHARED ONTOLOGIES.

CHIRP CORP. Topic#: 91-082 ID#: 9110034
8248 SUGARMAN DRIVE Office:

LA JOLLA, CA 92037 Contract #: DAAH0191CR245

Phone: (619) 453-4406 P1: RICHARD ALTES

Title: STATISTICAL ANALYSIS OF OVERT AND COVERT DATA TO ASSESS LIKELIHOOD OF CBW MANUFACTURE
AT A GIVEN...

Abstract: MANY OBSERVABLE FEATURES CAN BE USED TO ASSESS THE LIKELIHOOD THAT A GIVEN
MANUFACTURING FACILITY IS ENGAGED IN CBW PRODUCTION. MOST OF THESE FEATURES HAVE
RELATIVELY SMALL DISCRIMINATION POWER, AND A MIXTURE OF ORDERED, QUALITATIVE OBSERVATIONS
(ORDINAL DATA) AND QUANTITATIVE (RATIO) DATA ARE AVAILABLE. STATISTICAL ANALYSIS OF SUCH
FEATURES INVOLVES COMBINING ORDINAL AND RATIO DATA SO AS TO OBTAIN A MEASURE OF WHETHER
CERTAIN SITES SHOULD BE MORE CLOSELY INSPECTED FOR POSSIBLE TREATY VIOLATIONS. THE ANALYSIS
METHOD SHOULD INCORPORATE EXPERT KNOWLEDGE FROM EXPERIENCED ANALYSTS, AND THE FEATURE
SET SHOULD BE EXPANDABLE TO INCLUDE NEW INSIGHTS CONCERNING ALTERNATIVE MANUFACTURING
PROCESSES AND THEIR OBSERVABLE CHARACTERISTICS. A PC-BASED PATTERN RECOGNITION SYSTEM IS
TO BE CONSTRUCTED AND TESTED WITH SIMULATED OR ACTUAL OBSERVATIONS TO SOLVE THE
STATISTICAL ANALYSIS PROBLEM. THE SYSTEM IS TO INCORPORATE HUMAN EXPERT KNOWLEDGE VIA
FEATURE DEFINITION AND FEATURE PRIOR PROBABILITY DISTRIBUTIONS THAT CAN BE UPDATED WITH
NEW TRAINING DATA. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE PATTERN
RECOGNITION SYSTEM CAN BE USED FOR INDUSTRIAL MONITORING FOR ENVIRONMENTAL TREATY
VERIFICATION AND NARCOTICS INVESTIGATION. IT ALSO APPLIES TO SAFETY EVALUATIONS OF LARGE
SYSTEMS LIKE COMMERCIAL AIRCRAFT AND TO MARKET ANALYSIS ON THE BASIS OF OBSERVED FEATURE
VALUES.
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COHERENT TECHNOLOGIES, INC. Topic#: 91-001 ID#: 9110487
P.O. BOX 7488 Office:

BOULDER, CO 80306 Contract #: DAAHO0191CR246

Phone: (301) 839-1571 PI: CHARLES HENDERSON

Title: DEVELOPMENT OF A COMPACT 2 UM COHERENT LASER RADAR VIBRATION SENSOR

Abstract: REMOTE SENSING OF VIBRATIONS USING COHERENT LASER RADAR (CLR) HAS BEEN IDENTIFIED
AS A MEANS OF IDENTIFYING REMOTE TARGETS BY ANALYSIS OF CHARACTERISTIC YIBRATION SPECTRA.
CO2 LASER TECHNOLOGY HAS BEEN USED IN EFFORTS UP TO THE PRESENT. RECENT ADVANCES IN
EYESAFE ( 1.4 UM) SOLID-STATE LASER AND LASER RADAR TECHNOLOGY POINT TO A MORE SENSITIVE,
COMPACT, SHORTER WAVELENGTH ALTERNATIVE, HIGHLY COMPATIBLE WITH THE REQUIREMENTS OF A
RUGGEDIZED REMOTE VIBRATION SENSOR. IN PARTICULAR, A TM,HO:YAG CLR HAS RECENTLY BEEN
DEMONSTRATED BY RESEARCHERS AT COHERENT TECHNOLOGIES, INC. TO BE A VERY SENSITIVE,
LONG-RANGE EYESAFE SYSTEM OPERATING AT 2.1 UM WAVELENGTH. OPERATION AT THIS WAVELENGTH
WOULD RESULT IN A MINIMUM DETECTABLE VIBRATION AMPLITUDE OF ROUGHLY ONE-FIFTH THAT OF
A COMPARABLE CO2 SYSTEM. RAPID ADVANCES IN DIODE-PUMPED 2 UM LASER TECHNOLOGY AT CTI AND
ELSEWHERE STRONGLY SUGGEST THAT A HIGH POWER, CW SINGLE-FREQUENCY TM,HO:YAG TRANSMITTER
IS FEASIBLE HAVING THE OUTPUT POWER AND FREQUENCY STABILITY REQUIRED FOR VIBRATION SENSING
APPLICATIONS. THIS PHASE | EFFORT WILL DETERMINE THE PRELIMINARY DESIGN OF A 2 UM COHERENT
VIBRATION SENSOR AND DEMONSTRATE A HIGH POWER (1-2W CW) DIODE-PUMPED TRANSMITTER
PROTOTYPE. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - NUMEROUS MILITARY
AND COMMERCIAL APPLICATIONS EXIST FOR A COMPACT, EFFICIENT EYESAFE REMOTE VIBRATION
SENSOR. MACHINE VIBRATION ANALYSISIN INDUSTRIAL ENVIRONMENTS WOULD DIRECTLY BENEFIT FROM
THE PROPOSED INSTRUMENT. SIMILAR TRANSMITTERS EMPLOYING PULSED OPERATION WOULD FIND
IMMEDIATE USE IN HELICOPTER WIRE AVOIDANCE, METEORC _uulCAL RESEARCH, ON-BOARD WIND SHEAR
AVOIDANCE, POLLUTION MONITORING, AND GROUND-BALED WIND SENSING SYSTEMS.

COHERENT TECHNOLOGIES, INC. Topic#: 91-064 ID#: 9110829
P.O. BOX 7488 Office:

BOULDER, CO 80306 Contract #: DAAHO191CR247

Phone: (303) 449-8736 PI: PAUL J.M. SUNI

Title: A MINIATURIZED, LOW COST, 1.5 UM COHERENT LASER RADAR SYSTEM BASED ON DIODE LASERS
Abstract: COHERENT TECHNOLOGIES, INC. HAS RECENTLY DEMONSTRATED THAT A 2 UM COHERENT LASER
RADAR (CLR) OPERATING AT 1 MJ/PULSE WITH A 16 CM BEAM DIAMETER, IS CAPABLE OF PERFORMING
HARD TARGET RANGE AND VELOCITY MEASUREMENTS TO AT LEAST 50 KM. SCALING THESE RESULTS TO
50 UJ/PULSE AND A 5 CM TELESCOPE INDICATE THAT RANGE RESOLVED VELOCITY MEASUREMENTS TO
RANGES OF SEVERAL MK SHOULD BE FEASIBLE. WE BELIEVE THAT REACHING SUCH A PULSE ENERGY CAN
BE ACHIEVED BY AMPLIFYING A NARROW-BANK 1.53 UM LASER DIODE SIGNAL IN AN ERBIUM-DOPE FIBER
AMPLIFIER. THE RESULT WOULD BE A VERY COMPACT, BATTERY-OPERABLE EYESAFE CLR WITH A USEFUL
RANGE OF SEVERAL KM. A DEVICE OF THIS TYPE COULD FIND MANY USES IN MILITARY AS WELL AS
COMMERCIAL APPLICATIONS. THIS PHASE 1 EFFORT WILL ESTABLISH THE FEASIBILITY OF THE CONCEPT.
TO DO SO WE WILL INVESTIGATE AND MODEL ALL SUBSYSTEMS AND ENSURE THAT DEVICES MEETING THE
REQUIREMENTS CAN BE DEVELOPED. WE WILL ALSO PERFORM FIELD MEASUREMENTS AT 2 UM TO
DEMONSTRATE THAT SUFFICIENT RANGE CAPABILITY CAN BE ACHIEVED. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - A LARGE NUMBER OF MILITARY AND COMMERCIAL
APPLICATIONS EXIST FOR COMPACT,EYESAFE, VELOCITY MEASURING DEVICES. MILITARY APPLICATIONS
INCLUDE REMOTE RANGE AND VELOCITY MEASUREMENTOF AIRCRAFT AND VEHICLES. COMMEKCIAL USES
INCLUDE CAR SPEED MONITORING, MONITORING SPORTS EVENTS, AND AUTOMOTIVE USES IN WARNING
DEVICES AND AUTOMATIC BRAKE SYSTEMS.
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COLDING INTERNATIONAL CORP. Topic#: 91-054 ID#: 9110367
912 N. MAIN STREET Office:

ANN ARBOR, MI 48104 Contract #: DAAHO0191CR214

Phone: (313) 663-4144 PI: B. COLDING

Title: ADAPTIVE SYSTEM FOR PRECISION CONTROL AND OPTIMIZATION OF MACHINING CELLS

Abstract: COLDING INTERNATIONAL CORPORATION WITH SUBCONTRACT TO THE UNIVERSITY OF MICHIGAN
PROPOSES TO DEVELOP A COMPLETE ADAPTIVE OPTIMIZATION SYSTEM FOR BOTH SINGLE MACHINE TOOL
AND MACHINING CELLS. THE SYSTEM WILL INCREASE THE PART DIMENSIONAL ACCURACY BY AT LEAST
10:1 AND IMPROVE SURFACE FINISH BY 2:1, YET INCREASING PRODUCTIVITY BY 50%, AND BE ABLE TO
OPTIMIZE AND BALANCE THE CELL PRODUCT FLOW TO ACHIEVE A 30% REDUCTION OF TOTAL PART
PROCESSING TIME. TOOL BREAKAGE WILL BE DETECTED WITHIN 1 MSECOND OR LESS. THE SYSTEM,
BEING A MERGER OF PROTOTYPES OF COLDING INTL. AND THE UNIVERSITY OF MICHIGAN, IS
CHARACTERIZED BY A DECISION SUPPORT SYSTEM AS AN INTEGRATION TOOL FOR SENSOR-BASED
ENHANCED PRECISION SYSTEM POR INCREASED DIMENSIONAL ACCURACY AND SURFACE QUALITY OF ANY
METAL CUTTING PROCESS. THE SYSTEM WILL INCLUDE TOOL BREAKAGE DETECTION AND WILL OPTIMIZE
PRODUCTIVITY BY APPLYING REACTIVE TOOL CHANGING STRATEGIES TO BOTH ROUGHING AND FINISHING
OPERATIONS. A CUTTING FORCE DYNAMOMETER, MEASURING AT LEAST THE MAIN CUTTING FORCE AND
THE FEED FORCE, WILL BE USED FOR ON-LINE TOOL WEAR COMPENSATION, AS WELL AS FOR TOOL
BREAKAGE DETECTION. THE CUTTING FORCE AND A DISPLACEMENT TRANSDUCERWILL COMPENSATE FOR
VIBRATIONS. AN ON-LINE MACHINE TOOL TEMPERATURE SENSOR WILL BE USED POR THERMAL
COMPENSATION, AND A LASER INTERFEROMETER FOR OFF-LINE MACHINE TOOL GEOMETRIC
COMPENSATION. AN EXISTING LARGE DATABASE FOR CALCULATION OF TOOL-LIFE AND THE CUTTING
FORCES WILL GENERATE INITIAL VALUES AS WELL AS VALUES AFTER COMPENSATION. THE SYSTEM OF
SOFTWARE ALGORITHMS WILL IN PHASE 2 BE IMPLEMENTED ON THREE EXISTING MACHINE TOOLS
(INCLUDING SENSORS) IN THE LABORATORIES OF THE UNIVERSITY OF MICHIGAN.

COMPACT SOFTWARE, INC. Topic#: 91-021 ID#: 9110742
483 MCLEAN BLVD. & 18TH AVE. Office:

PATERSON, NJ 07504 Contract #: DAAH0191CR291

Phone: (201) 881-1200 PI: MURAT ERON

Title: PROCESS AND PHYSICS-BASED MESFET MODELS

Abstract: COMPACT SOFTWARE PROPOSES TO DEVELOP PHYSICS-BASED MESFET, HEMT AND HBT MODELS
AND THEN INTEGRATE THEM INTO OUR COMMERCIAL MICROWAVE NONLINEAR CIRCUIT SIMULATOR,
"MICROWAVE HARMONICA." EXISTING EXTRACTION BASED MODELS SUCH AS THE MODIFIED MATERKA
AND CURTICE MODELS ARE BASED ON MICROWAVE MEASUREMENT INFORMATION. THE USE OF PHYSICS
OR PROCESS-BASED MODELS COMPLETES THE ANALYSIS CHAIN BY LINKING PROCESS PARAMETER
VARIATIONS TO DEVICE ELECTRICAL CHARACTERISTICS TO CIRCUIT PERFORMANCE AND YIELD. THIS
ENABLES THE FOUNDRY PROCESS SENSITIVITIES TO BE UNDERSTOOD AND PROPERLY CORRELATED WITH
THE CIRCUIT PERFORMANCE AND YIELD. SUCH INFORMATION CAN BE USED TO IMPROVE CIRCUIT YIELD
FOR A GIVEN PROCESS (I.E., DESENSITIZE THE CIRCUIT DESIGN TO A GIVEN FOUNDRY PROCESS) OR TO
IDENTIFY CERTAIN PROCESS PARAMETERS WITH A VIEW TOWARD IMPROVING THESE SELECTED PROCESSES
AND THEREBY INCREASE THE CIRCUIT YIELD. IN ADDITION, AN ACCURATE PHYSICS-BASED MODEL WILL
PERMIT MODELING AND PERFORMANCE PREDICTION OF MM-WAVE DEVICES PRIOR TO FABRICATION. THE
PROPOSED PHASE | WORK WILL INVESTIGATE THE OPTIMUM INTERFACE AND VALIDITY OF A SMALL
SIGNAL CLOSED-FORM MESFET MODEL WITHIN MICROWAVE HARMONICA. THE PHASE I WORK WILL
EXTEND THIS INITIAL INVESTIGATION INTO THE FOLLOWING AREAS: 1) LARGE SIGNAL MESFET MODELS,
2)LARGE AND SMALL SIGNAL HEMT MODELS, 3) LARGE AND SMALL SIGNAL HBT MODELS. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE ANTICIPATED BENEFITS OF THIS EFFORT ARE AS
FOLLOWS: 1) THE INTEGRATION OF PHYSICS-BASED MESFET, HEMT AND HBT MODELS INTO AN EXISTING
MICROWAVE COMMERCIAL NONLINEAR SIMULATOR, MICROWAVE HARMONICA; 2) ANALYSIS OF THE
LINKAGE BETWEEN PROCESS PARAMETERS TO DEVICE CHARACTERISTICS TO CIRCUIT PERFORMANCE AND
YIELD; 3) A DETAILED "CASE STUDY" OF A PRODUCTION MMIC CIRCUIT; 4) ESTABLISHMENT OF CLOSER
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TIES BETWEEN COMMERCIAL SIMULATORS AND PHYSICS-BASED MESFET/HEMT/HBT MODELLING EFFORTS.

COMPLEX SYSTEMS RESEARCH, INC. Topic#: 91-078 ID#: 9110624
143 ALBANY STREET, SUITE 124-A Office:

CAMBRIDGE, MA 02139 Contract #: DAAHO0191CR267

Phone: (617) 252-0847 PI: PHILLIP ALVELDA

Title: A NEURAL TECHNOLOGY SMART SENSOR FOR SATELLITE ATTITUDE DETERMINATION

Abstract: THE OBJECTIVE OF THIS INVESTIGATION IS TO DESIGN AND CHARACTERIZE A PROTOTYPE NEURAL
TECHNOLOGY SENSORY SYSTEM, A "SMART SENSORY RETINA," TO PERPORM SATELLITE AND SPACECRAFT
ATTITUDE DETERMINATION BY STAR PATTERN IDENTIFICATION. THE PROPOSED SENSOR CHIP IS CALLED
A RETINA BECAUSE, LIKE BIOLOGICAL RETINAS, IT COMBINES OPTICAL TRANSDUCTION AND
PREPROCESSING WITHIN A SINGLE ANALOG COMPUTING SURFACE. THE OUTPUT OF THE SMART RETINA
IS A TRANSLATIONALLY AND ROTATIONALLY INVARIANT SIGNAL WHICH CAN BE USED FOR PATTERN
IDENTIFICATION AND ATTITUDE CORRELATION. A FULLY INTEGRATED CHIP WHICH IMPLEMENTED THE
RETINA AND IDENTIFICATION ALGORITHM IN SUBTHRESHOLD ANALOG VLSI COULD REPLACED AT THE
FOCAL PLANE OF A SIMPLE OPTICAL SYSTEM AND DIRECTLY OUTPUT STAR LABELS AND COARSE-ASPECT
BORESIGHT ATTITUDE. THE DEVICE WOULD INITIALLY HAVE AN ULTRA-LOW CHIP COUNT DOMINATED
BY INTERFACE CIRCUITRY, ULTRA-LOW MASS DOMINATED BY THE OPTICAL SYSTEM (A TWO ORDER OF
MAGNITUDE SAVING) AND ULTRA-LOW POWER DISSIPATION ALSO DOMINATED BY INTERFACE CIRCUITRY
(A SIX ORDER-OF-MAGNITUDE SAVING). LATER GENERATION FABRICATION AND PROTOTYPING SUPPORTED
BY FOLLOW-ON FUNDING WOULD INTEGRATE INTERFACE, SENSORY, AND PATTERN IDENTIFICATION
CIRCUITRY TO RESULT IN A SINGLE-CHIP DEVICE. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL
APPLICATIONS - THE PRELIMINARY ANALYSIS AND SIMULATION RESULTS PRESENTED IN THE FOLLOWING
PROPOSAL DOCUMENT SHOW THIS NOVEL DISTRIBUTED ANALOG COMPUTATION APPROACH TO PROVIDE
AN ENABLING LEAP IN AEROSPACE ELECTRONIC TECHNOLOGY. THE PROMISED SAVINGS IN MASS, POWER
AND FUNCTIONALITY ARE PRECISELY THE CHARACTERISTICS WHICH ARE REQUIRED IN AUTONOMOUS
SATELLITE SENSORS IN GENERAL AND LOW-MASS HIGH-MANEUVERABILITY SDI WEAPON SYSTEMS IN
PARTICULAR (E.G., BRILLIANT PEBBLES).

COMPUTER AIDED PLANNING & SCHEDULING Topic#: 91-003 ID#: 9110454
2700 CUMBERLAND PARKWAY, SUITE 200 Office:

ATLANTA, GA 30339 Contract #: DAAH0192CR099

Phone: (404) 432-9955 PI: WILLIAM NULTY

Title: INTERACTIVE DISTRIBUTED LOGISTICS NETWORK SIMULATION

Abstract: THE GOAL OF THIS PROJECT IS TO DEVELOP CONCEPTS FOR A "META" LANGUAGE WHICH WILL
ALLOW EFFICIENT CONSTRUCTION OF DISTRIBUTED GAMING SIMULATIONS OF LOGISTICS NETWORKS. BY
DEVELOPING THE MODELING OBJECTS AND TOOLS FOR A META LANGUAGE, WE WILL BE ABLE TO QUICKLY
DEVELOP GAMING SIMULATIONS WHICH FAITHFULLY REPRODUCE THE ACTUAL LOGISTICS ENVIRONMENT.
OUR INTENT IS TO DESIGN A VERY HIGH LEVEL LANGUAGE THAT IS FLEXIBLE AND ROBUST ENOUGH TO
ALLOW THE ACCURATE AND COST-EFFICIENT REPLICATION OF THE DIVERSE LOGISTICS FUNCTIONS POUND
IN COMBINED ARMS WARFARE. IT IS ENVISIONED THAT MANY OF THE DATA OBJECTS AND THE GRAPHICAL
INTERFACE WILL PARALLEL THAT OF THE CAPS LOGISTICS TOOLKIT/TM, A META LANGUAGE THAT WE
HAVE DEVELOPED FOR DESIGN AND OPTIMIZATION OF LOGISTICS NETWORKS. WE WILL DEVELOP AND
PROTOTYPE NEW CONCEPTS FOR SIMULATING MOVEMENT OF TRANSPORTATION ASSETS, PERSONNEL,
RESUPPLY, AND MAINTENANCE. WE WILL ALSO INCLUDE THE ABILITY TO INTERACTIVELY GENERATE AND
DYNAMICALLY MODIFY ASSIGNMENT AND SCHEDULING OF MATERIAL MOVEMENTS, TRANSPORTATION
ASSETS, AND OTHER RESOURCES OR FACILITIES RELEVANT TO THE LOGISTICS NETWORK. THE RESULTING
META LANGUAGE WILL SUPPORT SIMULTANEOUS INTERACTIVE SIMULATIONS FOR PERSONNEL TRAINING,
WAR GAMING, AND DEVELOPING INSIGHT INTO LOGISTICS NETWORK BEHAVIOR. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - META LANGUAGE SOFTWARE TO SUPPORT
CONSTRUCTION OF DISTRIBUTED GAMING SIMULATIONS OF LOGISTICS NETWORKS WILL HAVE IMMEDIATE
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APPLICATION IN BOTH THE PUBLIC AND PRIVATE SECTOR. MILITARY PLANNERS WILL BE ABLE TO
DEVELOP COST-EFFICIENT APPLICATION QUICKLY FOR TRAINING AND EDUCATION PURPOSES IN MANY
AREAS INCLUDING DEPLOYMENT PLANNING AND LOGISTICAL SUPPORT OF COMBINED ARMS WARFARE.
NON-MILITARY APPLICATIONS INCLUDE UNIVERSITY AND PRIVATE SECTOR EDUCATION AS AN AID TO
GENERAL INSIGHT INTO THE DESIGN AND EXECUTION OF A LOGISTICS NETWORK.

CONEXUS, INC. Topic#: 91-183 ID#: 9120155
5252 BALBOA AVE, ¥706 Office: CSTO

SAN DIEGO, CA 92117 Contract #: DAAH0192CR138

Phone: (619) 292-8330 P1: VINOD LOBO

Title: DEVELOPING THE MODULAR MULTIMEDIA COURSEWARE SYSTEM: A STANDARD AND TOOLSET FOR
IMPLEMENTING INTERACTIVE MULTIMEDIA COUR

Abstract: INTERACTIVE MULTIMEDIA COURSEWARE COMBINES TRADITIONAL COMPUTER-BASED
INSTRUCTION WITH AUDIO-VISUAL PRESENTATION AND A HIGH LEVEL OF STUDENT PARTICIPATION. WITH
MULTIMEDIA COURSEWARE, A STUDENT LEARNS BY EXPLORING A SUBJECTIN A PLAYFUL, ENTERTAINING
ENVIRONMENT WHICH CAN HEIGHTEN INTEREST AND IMPROVE RETENTION. RECENT ADVANCES IN
TECHNOLOGY MAKE MULTIMEDIA COURSEWARE POSSIBLE USING PERSONAL COMPUTERS. HOWEVER, A
LACK OF STANDARDS FOR CREATING, DISTRIBUTING, CUSTOMIZING, AND USING MULTIMEDIA
COURSEWARE IS LIMITIN ; ITS APPLICATION. THE PROPOSED MODULAR MULTIMEDIA COURSEWARE
SYSTEM (MMCS) ESTABLISHES A FRAMEWORK THROUGH WHICH COURSEWARE DEVELOPERS, EDUCATORS,
AND STUDENTS CAN UTILIZE INTERACTIVE MULTIMEDIA COURSEWARE. DEVELOPERS CREATE MODULAR
MULTIMEDIA LESSONS FOR DISTRIBUTION THROUGH A COMMON COURSEWARE REPOSITORY. EDUCATORS
INTEGRATE THE LESSONS INTO CUSTOMIZED COURSES FOR THEIR STUDENTS. THE PHASE I OBJECTIVES
ARE 1) TO DESIGN THE MMCS STANDARD WITH COURSEWARE MODULARITY, EASE OF DISTRIBUTION, AND
IMPROVED LEARNING CAPABILITIES, AND 2) TO DEVELOP A WORKING MMCS PROTOTYPE TO DEMONSTRATE
AND EVALUATE THE SYSTEM. THE WORK EFFORT WILL INVOLVE DEFINING THE MMCS STANDARD,
DEMONSTRATING A FUNCTIONAL PROTOTYPE OF THE SYSTEM, DEVELOPING A SAMPLE REPOSITORY OF
MODULARLESSONS, AND EVALUATING THE EFFECTIVENESS OF THE SYSTEM. THE MMCS WOULD BENEFIT
THE EDUCATIONAL SYSTEM BY FACILITATING THE DEVELOPMENT, DISTRIBUTION, AND USE OF A LARGE
REPOSITORY OF STANDARD INTERACTIVE MULTIMEDIA COURSEWARE. ANY ORGANIZATION CAN UTILIZE
THE MMCS TO DELIVER EDUCATION AND TRAINING MATERIALS IN A MODULAR, STANDARDIZED FORMAT.

COUSINO METAL PRODUCTS, INC. Topic#: 91-149 ID#: 9120904
1630 COINING DRIVE Office: LSO

TOLEDO, OH 43612 Contract #: DAAHO0192CR142

Phone: (419) 476-9505 Pi: BRIAN HIBBARD

Title: COLD-FLOW PROCESSING OF MOLYBDENUM SHAPED CHARGE LINERS

Abstract: CURRENT RESEARCH SUGGESTS THAT PERFORMANCE INCREASES ARE POSSIBLE BY USING LINERS
OF HEAVIER METALS IN WARHEADS. THERE NEEDS TO BE AN EFFORT TO DEVELOP NOVEL METHODS FOR
FORMING LINERS FROM CERTAIN HEAVY METALS. THE PHASE | TECHNICAL OBJECTIVES WILL BE TO
PROVE THAT COUSINO’S COLD-FLOWING PROCESS IS A COMPETITIVE AND VIABLE TECHNIQUE FOR THE
MANUFACTURE OF MOLYBDENUM SHAPED CHARGES. THIS EFFORT PROPOSES TO MANUFACTURE TWELVE
SHAPED CHARGES TO NET SIZE PER THE 81MM DESIGN SUPPLIED BY THE DEFENSE ADVANCED RESEARCH
PROJECTS AGENCY (DARPA). SIX OF THESE LINERS WILL BE PRODUCED FROM PURE MOLYBDENUM WHILE
THE REMAINING PIECES WILL BE CREATED USING A MOLYBDENUM-RHENIUM ALLOY. THESE PARTS WILL
BE SUBMITTED TO DARPA FOR TEST FIRING EVALUATION. IN ADDITION, COUSINO WILL IMPLEMENT X-RAY
DIFFRACTION ANALYSIS TO SHOW THE BASIC ENHANCEMENTS IN MATERIAL PROPERTIES SUCH AS
METALLURGICAL CONSISTENCY AND STRONG PREFERRED GRAIN ORIENTATION (TEXTURE) PRODUCED BY
COUSINO’S PROCESS OVER THE MATERIAL PROPERTIES CONTAINED IN BOTH INCOMING BAR STOCK AND
PLATE CONDITIONS. A FINAL REPORT CONTAINING THE X-RAY DIFFRACTION AND DIMENSIONAL
CHARACTERISTICS RESULTS WILL BE SUBMITTED ALONG WITH THE PARTS UPON COMPLETION OF PHASE
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1 EFPORTS. DEMAND FOR IMPROVED WARHEAD CAPABILITIES IS ALMOST BEYOND QUANTIFICATION
BECAUSE OF THE EVER CHANGING THREATS AND/OR TARGETS. DUE TO THE SUCCESSFUL PERFORMANCE
OF SMART MUNITIONS SYSTEMS IN OPERATION DESERT STORM, IT APPEARS THAT THE MARKET WILL
REMAIN STABLE FOR THE WEAPON SYSTEMS THAT UTILIZE THE SHAPED CHARGE LINER CONCEPT SUCH
AS TOW, HELLFIRE, AND AAWS-M.

CREARE, INC. Topic#: 91-178 ID#: 9120161
P.O. BOX 71 Office: ESTO

HANOVER, NH 03755 Contract #: DAAHO0192CR039

Phone: (603) 643-3800 P1: JAMES BARRY

Title: A SOFTWARE MODELING ENVIRONMENT FOR VIRTUAL PROTOTYPING OF SEMICONDUCTOR
FABRICATION EQUIPMENT

Abstract: APPLICATION OF SIMULATION AND MODELLING TO THE DESIGN OF SEMICONDUCTORFABRICATION
EQUIPMENT WILL REDUCE DEVELOPMENT TIME AND COSTS AND PROMOTE INNOVATION IN
SEMICONDUCTOR MANUFACTURING. THIS PROJECT PROPOSES TO DEMONSTRATE THE FEASIBILITY OF AN
INNOVATIVE SOFTWARE ENVIRONMENT FOR VIRTUAL PROTOTYPING OF THIS EQUIPMENT. USING THIS
SOFTWARE, DESIGNERS CAN PERFORM CRITICAL MODELLING AND DESIGN TRADES PRIOR TO
CONSTRUCTION OF A PHYSICAL PROTOTYPE SYSTEM. THE VIRTUAL PROTOTYPING SOFTWARE WILL
INCLUDE AN INTUITIVE USER INTERFACE, DESIGN DATABASE, AND PROVIDE USER-FRIENDLY ACCESS TO
EXISTING TOOLS FOR ANALYSIS OF GAS FLOWS, HEAT TRANSFER, CHEMICAL REACTIONS, PARTICLE
TRANSPORT, SYSTEM CONTROL, MECHANICAL DESIGN AND RELIABILITY. THE MAIN OBJECTIVES OF THIS
PHASE I PROJECT ARE TO SHOW THAT SUCH A SOFTWARE ENVIRONMENT IS FEASIBLE AND TO LAY THE
GROUNDWORK FOR SOFTWARE DEVELOPMENT AND DEMONSTRATION IN PHASE II. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE VIRTUAL PROTOTYPING ENVIRONMENT WILL
REDUCE THE COSTS OF SEMICONDUCTORS TO THE DOD BY MAKING DEVELOPMENT OF SEMICONDUCTOR
FABRICATION EQUIPMENT FASTER AND LESS COSTLY. NEW CONCEPTS CAN BE TESTED MORE EASILY AND
QUICKLY, SPURRING INNOVATION. THE PROGRAM WILL HAVE WIDE APPLICABILITY TO DESIGNERS OF
FABRICATION EQUIPMENT FOR BOTH MILITARY AND CIVILIAN SEMICONDUCTOR PRODUCTS.

CRYSTAL ASSOCIATES, INC. Topic#: 91-063 ID#: 9110025
15 INDUSTRIAL PARK Office:

WALDWICK, NJ 07463 Contract #: DAAHO0191CR203

Phone: (201) 612-0060 PI: G.M. LOIACONO

Title: SYNTHESIS, CRYSTAL GROWTH AND CHARACTERIZATION OF TMAL3(BO3)4 FOR MULTI-FREQUENCY
LASERS

Abstract: THE TECHNICAL OBJECTIVES OF THIS PROGRAM ARE TO ESTABLISH THE SYNTHESIS AND CRYSTAL
GROWTH PARAMETERS REQUIRED TO PRODUCE TMAL3(BO3)4. THE CRYSTALS WILL THEN BE EVALUATED
IN TERMS OF STANDARD SPECTROSCOPIC MEASUREMENTS FOR LASER APPLICATIONS. IN PARTICULAR,
LINE WIDTHS, LINE STRENGTHS AND FLUORESCENCE LIFETIMES. PRELIMINARY LASING BY PUMPED LASER
SOURCES WILL BE EVALUATED. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THERE
IS INCREASING NEED FOR COMPACT SOLID STATE LASERS CAPABLE OF MULTI-FREQUENCY OPERATION
OVER THE VISIBLE TO INFRARED REGION. THE DEVELOPMENT OF THIS MATERIAL IS OF INTEREST BECAUSE
THIS NONLINEAR HAST CAN FORM MONOLITHIC DEVICES POR PRODUCING LASER EMISSION OVER THIS
OPTICAL RANGE.

CRYSTALLUME ' Topic#: 91-033 ID#: 9110536
125 CONSTITUTION DRIVE Office:

MENLO PARK, CA 94025 Contract #: DAAH0191CR233

Phone: (415) 324-9681 PI: WILLIAM PHILLIPS

Title: AN INTEGRATED PROCESS FOR PRODUCING COMMERCIAL DIAMOND X-RAY LITHOGRAPHY MASKS
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Abstract: CVD DIAMOND MEMBRANES WHICH ARE TRANSPARENT TO VISIBLE LIGHT ARE NOW BEING
ROUTINELY PRODUCED AT CRYSTALLUME FOR USE IN X-RAY LITHOGRAPHY. THE PROGRAM DESCRIBED
IN THIS PROPOSAL WILL GO BEYOND GENERAL MATERIALS DEVELOPMENT GOALS AND WILL UTILIZE
MECHANICAL MODELING TO DETERMINE THE SPECIFIC MEMBRANE/ABSORBER REQUIREMENTS POR
OPTIMAL PERFORMANCE OF DIAMOND MEMBRANE MASKS. USING A PROJECT TEAM INVOLVING
CRYSTALLUME, SVG LITHOGRAPHY SYSTEMS, DUPONT PHOTOMASK DIVISION, AND UNIVERSITY OF
WISCONSIN, AN INTEGRATED DIAMOND MASK FABRICATION PROCESS WILL BE ANALYZED. IN
PARTICULAR, TRADE-OFFS BETWEEN MATERIAL, EQUIPMENT, AND PATTERNING PROTOCOLS WILL BE
EXAMINED, THE BEST ABSORBER SYSTEM FOR DIAMOND MEMBRANE MASK WILL BE IDENTIFIED, AND THE
ECONOMIC BASIS FOR COMMERCIAL PRODUCTION WILL BE ESTABLISHED. ONCE ESTABLISHED, THIS
BASE-LINE PROCESS WILL BE EVALUATED AGAINST DIFFERENT X-RAY LITHOGRAPHY PROCESS
ALTERNATIVES AND EQUIPMENT APPROACHES. IN PHASE lI, PROTOTYPE MASK SAMPLES WILL BE
FABRICATED POR THIRD PARTY EVALUATION AND CHARACTERIZATION. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - X-RAY LITHOGRAPHY RELIES ON THE EXISTENCE OF
A ROBUST, ACCURATE MASK SYSTEM TO TRANSFER PATTERNS TO SILICON AND GAAS SUBSTRATES.
DIAMOND IS A LEADING CANDIDATE MATERIAL FOR MEMBRANES USED IN X-RAY MASKS. HOWEVER, IT
IS NECESSARY TO EXAMINE THE TRADE-OFFS AMONG VARIOUS ELEMENTS OF THE DIAMOND MASK-MAKING
PROCESS. THIS PROJECT WILL PERMIT THE INTEGPATION OF INDIVIDUAL MEMBRANE, PATTERNING, AND
STEPPER TECHNOLOGIES INTO A WORKABLE PROCESS SUITABLE FOR COMMERCIAL PRODUCTION.

CUSTOM ANALYTICAL ENGINEERING SYSTEMS Topic#: 91-013 ID#: 9110651
STAR ROUTE, BOX 4A Office:

FLINTSTONE, MD 21530 Contract #: DAAH0191CR284

Phone: (301) 722-2013 PI: AMOS ALEXANDER

Title: HIGH QUALITY FABRICATION OF LAMINATED COMPOSITE MATERIALS FOR IMPROVED STRUCTURAL...
Abstract: THE OBJECTIVE OF THIS EFFORT IS TO ESTABLISH PROCESS METHODS AND PARAMETERS
NECESSARY FOR INCORPORATING COMPRESSION MOLDING TECHNIQUES IN THE FABRICATION OF
LAMINATED COMPOSITES TAILORED TO THE SPECIFIC GEOMETRIC AND STRUCTURAL REQUIREMENTS OF
KE PROJECTILES. THIS WORK INVOLVES DESIGN AND ANALYSIS OF TWO REPRESENTATIVE KE PROJECTILE
CONFIGURATIONS INCORPORATING LAMINATED COMPOSITE COMPONENTS THAT FUNCTION AS PRIMARY
ELEMENTS OF SUPPORT: 1) A LONG ROD PROJECTILE;AND 2) A ROCKET ASSISTED PROJECTILE (RAP).
DETAILED PLY-BY-PLY FINITE ELEMENT MODELS OF EACH PROJECTILE CONFIGURATION WILL BE
DEVELOPED INCORPORATING MATERIAL MODELS AND GEOMETRIC ASPECTS THAT REPRESENT
FABRICATION RELATED PARAMETERS SUCH AS NON-UNIFORM COMPOSITE STIFFNESS ALONG INTERFACES,
THROUGH-THE-THICKNESSSTIFFNESS GRADIENTS, AND VARIABLEINTERFACEBEARING CONTACTBETWEEN
COMPONENTS. RESULTS FROM ANALYSES OF THESE MODELS WILL BE USED TO GUIDE DEVELOPMENT OF
THE PROJECTILE CONFIGURATION DESIGNS AND TO ESTABLISH REQUIRED FABRICATION SPECIFICATIONS
REGARDING FIBER STRAIGHTNESS, FIBER ORIENTATION, RESIN VOLUME FRACTION, AND DIMENSIONAL
TOLERANCES IN LAYING UP THE COMPOSITE. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL
APPLICATIONS - RESULTS FROM THIS WORK WILL HELP TO DEVELOP AN UNDERSTANDING OF THE
PRACTICAL LIMITATION ARISING FROM FABRICATION CONSTRAINTS ON DELIVERED PERFORMANCE OF
COMPOSITE MATERIALS IN KINETIC ENERGY PROJECTILE APPLICATIONS. POTENTIAL IMPROVEMENTS IN
DELIVERED STRENGTH OF COMPOSITE MATERIALS IS A BENEFIT TO ANY APPLICATION IN WHICH WEIGHT
AND STRENGTH PLAY AN INTEGRAL ROLE IN THE FINAL DESIGN.

CUSTOM RESEARCH ENGINEERING Topic#: 91-231 ID#: 9120631
3211 SAGAMORE WAY Office: MICOM

LOS ANGELES, CA 90065 Contract #: DAAH0192CRO087

Phone: (619) 598-0987 PI: KOUROSH MEHR-AYIN

Title: ULTRA LOW COST FUEL CONTROL SYSTEM FOR EXPENDABLE TURBOJET ENGINE
Abstract: THE KEY TO COST REDUCTION OF THE FUEL CONTROL SYSTEM FOR AN EXPENDABLE TURBOJET
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ENGINE LIES IN UTILIZING THE PHYSICAL CHARACTERISTICS OF THE GAS TURBINE ENGINE ITSELF, TAKING
ADVANTAGE OF EXISTING FEATURES ON BOARD THE MISSILE, AND COMBINING FUNCTIONS AND
COMPONENTS AS MUCH AS POSSIBLE. THIS PROPOSAL POLLOWS SUCH AN APPROACH AND OFFERS
SIGNIFICANT REDUCTION IN COMPLEXITY OF THE CONTROL SYSTEM, RESULTING IN SUBSTANTIAL COST
AND WEIGHT SAVINGS. IT IS PROPOSED TO DO AWAY WITH THE TRADITIONAL USE OF THE SPEED
SENSORS, THERMOCOUPLES, PRESSURE TRANSDUCERS, AND COMPLICATED ELECTRONIC CONTROL UNITS.
INSTEAD, MAKE USE OF AN ELECTROHYDRAULIC METERING VALVE, WHICH BY MEANS OF PNEUMATIC
FEEDBACK FROM THE ENGINE COMPRESSOR DISCHARGE PRESSURE (PCD) CAN CONTROL THE
ACCELERATION AND DECELERATION OF THE ENGINE DURING STARTING AS WELL AS DURING THRUST
ADJUSTMENTS. PCD BIAS WILL ALSO PROVIDE AN EFFECTIVE ALTITUDE COMPENSATION. THE FUEL
PRESSURE WILL BE PROVIDED BY AN ELASTIC, BLADDER TYPE, ACCUMULATOR; ALSO PRESSURIZED BY
PCD. A SIMPLE ANALOG OR DIGITAL MICROCONTROLLER CAN BE USED TO SEQUENCE THE PYROTECHNIC
DEVICES DURING START, AND CONVERT THE REQUIRED THRUST SETTINGS INTO SIGNALS FOR THE FUEL
METERING VALVE. HOWEVER, BY COMBINING THE ELECTRONIC CONTROL FUNCTIONS WITH THAT OF THE
VEHICLE, SUBSTANTIAL COST SAVINGS AND SIMPLIFICATION WILL RESULT. IN ADDITION TO REDUCING
COST, THE PROPOSED DESIGN WILL REDUCE THE WEIGHT OF THE FUEL CONTROL SYSTEM RESULTING IN
HIGHER THRUST TO WEIGHT RATIO. ALSO, DUE TO THE SIMPLICITY OF THE APPROACH A HIGH
RELIABILITY WILL BE ASSURED. ALTHOUGH MOST APPLICATIONS SHALL BE AIMED TOWARD TACTICAL
MISSILE USE, PRIVATE AVIATION ENTHUSIASTS HAVE INDICATED INTEREST IN A LOW COST RELIABLE
TURBOJET ENGINE FOR SMALL GLIDER PLANE LAUNCHING.

CYBERNET SYSTEMS CORP. Topic#: 91-050 ID#: 9110405
1919 GREEN ROAD, SUITE B 101 Office:

ANN ARBOR, Ml 48105 Contract #: DAAHO191CR215§

Phone: (313) 668-2567 PI: HEIDI JACOBUS

Title: INTELLIGENT NEXT GENERATION CONTROLLER/SENSOR OPERATIONS PLANNING SYSTEMS

Abstract: WE PROPOSE THE DEVELOPMENT OF A MACHINE CONTROLLER/SENSOR PLANNING SYSTEM WHICH
COMBINES MATURE VISION-BASED GUIDANCE TECHNOLOGY, STANDARDIZED ROBOTIC MACHINE
PLATFORM INTERFACES, AND AN INTERACTIVE PLANNING SYSTEM INTEGRATED INTO A GRAPHICAL
ROBOTIC VISUALIZATION SYSTEM. TO SUPPORT ADVANCED MACHINING SYSTEMS OPERATED FROM
REMOTELY LOCATED DESIGN CENTERS (AND FOR SMALL LOT QUANTITY MANUFACTURING), THE
PROPOSED TECHNOLOGY WILL BE NECESSARY TO ACCOMMODATE RAPID TURN AROUND OPERATIONS. WE
ALSO EXPECT THAT AN IMPROVED SENSOR/MACHINE PROGRAMMING ENVIRONMENT WILL SIGNIFICANTLY
EXTEND THE CURRENT PLANNED NEXT GENERATION CONTROLLERACTIVITIES. THE PROPOSED APPROACH
BEGINS WITH INCORPORATING CAD-BASED COMPUTER VISION INTO A STANDARDIZED ROBOTIC COMMAND
AND CONTROL STRUCTURE (E.G., NASREM-LIKE). THEN STANDARDIZED SIMULATION MODULES WITH
EQUIVALENT FUNCTION TO THE STANDARDIZED MACHINE AND SENSOR PROCESSING SUBSYSTEMS CAN BE
IMPLEMENTED AND USED (IN PHASE II) BY AN Al PLANNING ENVIRONMENT (AND CONNECT TO A
CONVENTIONAL GRAPHICS SYSTEM). WE WOULD EXPECT THE PROPOSED EFFORT TO INTEGRATE
GRACEFULLY WITH OTHER INTELLIGENT CONTROLLER DEVELOPMENT ACTIVITIES ALREADY UNDERWAY.
ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE DEVELOPMENT OF SUCH AN
ENVIRONMENT IS IMPORTANT BECAUSE IT FACILITATES MORE DYNAMIC UTILIZATION OF ROBOTS AND
MACHINE CONTROLLERS IN MATERIALS HANDLING, HAZARDOUS MATERIALS, AND MANUFACTURING
APPLICATIONS. CURRENTLY AVAILABLE MACHINE PLANNING SYSTEMS HAVE LIMITED SUPPORT FOR
VISUALIZATION FACILITIES TO SUPPORT SENSOR-BASED OPERATIONS, AND DO NOT PROVIDE SIGNIFICANT
LEVELS OF TASK PLANNING AUTOMATION.

CYBEROPTICS CORP. Topic#: 91-028 ID#: 9110675
2331 UNIVERSITY AVENUE, S.E. Office:
MINNEAPOLIS, MN 55414 Contract #: DAAHO0191CR188

Phone: (612) 331-5702 P1: JEFF JALKIO
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Title: HIGH SPEED PROFILING OF MULTICHIP MODULE INTERCONNECTIONS

Abstract: AS THE COMPLEXITY AND FUNCTIONALITY OF MICROELECTRONIC COMPONENTS INCREASED,
STANDARDPACKAGING AND INTERCONNECTIONTECHNOLOGIESLIMIT THE DEVELOPMENTOF ELECTRONIC
SYSTEMS. TO INCREASE THE DENSITY OF ELECTRONIC COMPONENTS, NEW TECHNIQUES SUCH AS
FLIP-CHIP BONDING HAVE BEEN DESIGNED TO ALLOW MULTI-CHIP MODULES. THIS PACKAGING TECHNIQUE
IS CURRENTLY LIMITED BY THE YIELD AND RELIABILITY OF THE ELECTRICAL CONTACTS.
MISREGISTRATION AND MALFORMED ELECTRICAL CONTACTS ARE PROBABLE WHEN THE NUMBER OF
CONTACTS CAN EXCEED SEVERAL HUNDRED PER DIE. IN THIS PROGRAM WE PROPOSE TO INVESTIGATE
AND DEVELOP A SYSTEM TO DETECT AND REPAIR DEFECTIVE ELECTRICAL CONTACTS ON FLIP-CHIPS
BEPORE BONDING OCCURS. USING A HIGH-SPEED, LASER-BASED, POINT RANGE SENSOR AND A HIGH-SPEED
PART TRANSPORT SYSTEM, CRITICAL DIMENSIONAL CHARACTERISTICSOF THE ELECTRICALCONTACTSCAN
BE MEASURED. USING THIS DATE, DEFECTIVE CONTACTS CAN BE IDENTIFIED, REPAIRED OR REPLACED.
IN PHASE | OF THIS PROGRAM, WE WILL DEFINE DEFECTS WHICH LIMIT THE BONDING PROCESS, DESIGN
AND FABRICATE AN OPTIMIZED HEIGHT SENSOR, DEVELOP ALGORITHMS TO DETERMINE DEFECTIVE
CONTACTS AND DESIGN A PROTOTYPE SYSTEM POR INSPECTING AND REPAIR FLIP-CHIP DIE. PHASE Il OF
THIS PROGRAM WILL FABRICATE THE INSPECTION AND REPAIR SYSTEM AND INSTALL THE SYSTEM ON A
FABRICATION LINE. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - SUCCESSFUL
DEVELOPMENT OF AN INSPECTION AND REPAIR STATION FOR ELECTRICAL CONTACTS ON FLIP-CHIP DIE
WILL SIGNIFICANTLY INCREASE THE YIELD AND RELIABILITY OF THIS TYPE OF PACKAGING TECHNIQUE.
COUPLED WITH THE INCREASE IN YIELD WILL BE A DECREASE IN COST OF THE TECHNIQUE MAKING
MULTICHIP PACKAGING TECHNIQUE AVAILABLE FOR A WIDE RANGE OF APPLICATIONS IN SIGNAL
PROCESSING, COMMUNICATIONS, IMAGE DETECTION AND COMPUTING.

CYMER LASER TECHNOLOGIES Topic#: 91-112 ID#: 9120765
7887 DUNBROOK ROAD, SUITE H Office: MTO

SAN DIEGO, CA 92126 Contract #: DAAH0192CR181

Phone: (619) 549-6760 PI: RICHARD SANDSTROM

Title: IMPROVED 193NM EXCIMER LASER FOR USE IN A LITHOGRAPHY SYSTEM

Abstract: CYMER LASER TECHNOLOGIES PROPOSES TO DEVELOP A PRODUCTION WORTHY ARGON FLUORIDE
EXCIMER LASER FOR A 193NM PROJECTION LITHOGRAPHY SYSTEM WHICH WILL BE USED IN THE
FABRICATION OF INTEGRATED CIRCUITS WITH FEATURE SIZES AT OR BELOW 0.25 MICRONS. THE LASER
WILL OPERATE AT A REPETITION RATE OF > 500 HZ, WITH PULSE-TO-PULSE STABILITY <2%, L3, AND AT
AN AVERAGE POWER OF 15 W. IN ADDITION, IMPROVEMENTS IN RELIABILITY, AVAILABILITY, AND
MAINTAINABILITY (RAM) , AND THE TOTAL COST OF OPERATION WILL BE ADDRESSED. IN PHASE 1 OF THIS
PROGRAM WE WILL FOCUS ON THREE SPECIFIC AREAS OF TECHNOLOGY. 1. IMPROVED GAS FLOW
DYNAMICS INSIDE THE LASER IN ORDER TO INCREASE THE REPETITION RATE AND TO IMPROVE THE
PULSE-TO-PULSE ENERGY STABILITY. 2. OPTIMIZE THE ELECTRODE PROFILE AND MATERIAL FOR
MAXIMUM EFFICIENCY AND LONG ELECTRODE LIFE. 3. OPTIMIZE THE PULSE POWER MODULE, ONCE
AGAIN TO MAXIMIZE EFFICIENCY AND IMPROVE THYRATRON LIFE. AT THE CONCLUSION OF PHASE 1 OF
THIS PROGRAM, WE WILL DEMONSTRATE, IN A TEST LASER, THE SYSTEM IMPROVEMENTS. WE WILL SHOW
HOW THE PROPOSED CHANGES AND LASER SUBSYSTEM OPTIMIZATION WILL LEAD TO A PRODUCTION
WORTHY 193NM LASER. THE PURPOSE OF THE PHASE | PROGRAM IS TO PERFORM DETAILED ANALYSIS AND
EXPERIMENTS THAT WILL TELL US HOW TO ACHIEVE THE FINAL OBJECTIVE OF THIS PROJECT, NAMELY,
BUILD A PRODUCTION WORTHY ARF LASER FOR A PRODUCTION LITHOGRAPHY TOOL. THE BENEFIT OF THE
PROGRAM TO DARPA WILL BE THE AVAILABILITY OF A HIGHLY RELIABLE AND PRODUCTION WORTHY
ARGON FLUORIDE (193NM) LASER FOR A PROJECTION LITHOGRAPHY SYSTEM. OPTICAL LITHOGRAPHY
BASED ON USING A 193NM ARGON FLUORIDE LASER AS THE ILLUMINATION SOURCE PROVIDES THE
SIMPLEST AND THE MOST COST EFFECTIVE MEANS TO ACHIEVE SUB 0.25 MICRON DESIGN FEATURES IN VLSI
FABRICATION.
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DAEDALUS RESEARCH, INC. Topic#: 91-243 ID#: 9120038
1533 SUMAC DRIVE Office: ASTO

LOGAN, UT 84321 Contract #: DAAHO0192CR171

Phone: (801) 752-2141 P1: EDWARD ALLEN

Title: FEASIBILITY OF UAV AIRFOIL & CONTROL SURFACE MANUFACTURING USING CONTINUOUS
MANUFACTURING MACHINES

Abstract: CONTRACTORWILL EXAMINE THE FEASIBILITY OF UTILIZING PULTRUSION-TYPECONTINUOUS TAPE
LAYING MANUFACTURING EQUIPMENT TO FABRICATE COMPOSITE SANDWICH STRUCTURE WINGS AND
STABILIZERS FOR CLOSE RANGE AND SHORT RANGE CLASS UNMANNED AERIAL VEHICLES. DURING PHASE
1 A SMALL PROOF-OF-CONCEPT MANUFACTURING MACHINE WILL BE DESIGNED, BUILT, AND EVALUATED.
IN ADDITION, THE QUALITY OF THE MANUFACTURED PRODUCT FROM THE TEST MACHINE WILL BE
EVALUATED. A FEASIBILITY REPORT WILL BE PREPARED. THE PROPOSED OUTCOME FOR PHASE 1 IS AN
EVALUATION OF THE NOVEL MANUFACTURING MACHINE, AND OF THE RESULTING UAV WING MATERIAL.
IN ADDITION, IF THE DEVELOPMENT IS PROMISING, A PRELIMINARY DESIGN FOR A FULL-SCALE MACHINE
WILL BE PREPARED. FURTHER APPLICATIONS, COMMERCIAL AND GOVERNMENT, INCLUDE THE FULL
RANGE OF UAV PLATFORMS CURRENTLY UNDER DEVELOPMENT AND IN OPERATION.

DASYS, INC. Topic#: 91-199 ID#: 9120893
3547 SHADELAND AVENUE Office: CSTO

PITTSBURGH, PA 15212 Contract #: DAAHO0192CR143

Phone: (412) 766-0527 P1: ELIZABETH LAGNESE

Title: MULTI-COMPONENT SYNTHESIS THROUGH ARCHITECTURAL PARTITIONING

Abstract: SYSTEM LEVEL DESIGN DECISIONS ARE KEY TO MULTI-COMPONENT SYNTHESIS: THE
DETERMINATION OF WHERE TO SPLIT THE FUNCTIONALITY AMONG COMPONENTS HAS A GREAT EFFECT
ON THE SIZE AND PERFORMANCE OF THE DESIGN. BY PARTITIONING A BEHAVIOR ONTO SEPARATE
MODULES EARLY IN THE DESIGN PROCESS, THE PHYSICAL IMPLICATIONS CAN BE PROPAGATED TO LATER
DESIGN STAGES. DASYS PROPOSES TO DEVELOP A TOOL TO AID IN THE DESIGN OF ELECTRONIC SYSTEMS.
SUCH A TOOL, OPERATING, OPERATING ON A VHDL BEHAVIOR, AND PRODUCING A PARTITIONED VHDL
STRUCTURAL DESIGN, WILL BE EASILY INTEGRATABLE INTO EXISTING CAE TOOLS, AND HAS THE
POTENTIAL TO GREATLY IMPROVE THE SYSTEM LEVEL DESIGN PROCESS. SYSTEM LEVEL IC DESIGN TOOLS
ARE IN GREAT DEMAND BY INDUSTRIAL SYSTEM DESIGNERS. THE TOOL PROPOSED IN THIS PROJECT WILL
AUTOMATE ON OF THE MOST DIFFICULT AND TIME CONSUMING PORTIONS OF THE SYSTEM DESIGN
PROCESS: ARCHITECTURAL PARTITIONING. BECAUSE ARCHITECTURAL PARTITIONING OCCURS EARLY IN
THE DESIGN PROCESS, IT HAS A GREAT EFFECT ON THE FINAL OUTCOME OF THE DESIGN AND WILL
GREATLY IMPROVE DESIGN QUALITY.

DAWN TECHNOLOGIES, INC. Topic#: 91-027 ID#: 9110823
491 MACARA AVENUE, SUITE 1002 Office:

SUNNYVALE, CA 94086 Contract #2 DAAHO191CR157

Phone: (408) 737-6183 PI: MICHAEL MCLENNAN

Title: INTEGRATED TECHNOLOGY COMPUTER AIDED DESIGN

Abstract: THE PROPOSED EFFORT SHALL PRODUCE A DETAILED PLAN FOR IMPLEMENTATION AND
DEMONSTRATION OF A SEMICONDUCTOR TCAD (TECHNOLOGY COMPUTER-AIDED DESIGN) FRAMEWORK
WHICH BEST MEETS THE PRESENT AND FUTURE NEEDS FOR INTEGRATED OPERATION AND DATA
EXCHANGE AMONG DIVERSE SEMICONDUCTOR TCAD TOOLS SPANNING R&D THROUGH MANUFACTURING
ENVIRONMENTS. IN ORDER TO BEST DEVELOP THIS PLAN, DAWN TECHNOLOGIES, INC. SHALL ASSESS THE
NEEDS OF R&D AND MANUFACTURING ENVIRONMENTS FOR TCAD FRAMEWORKS, EVALUATE EXISTING
FRAMEWORK TECHNOLOGY AND EMERGING INDUSTRY STANDARDS POR APPLICABILITY TO
SEMICONDUCTOR TCAD FRAMEWORKS, DEVELOP A DETAILED SET OF REQUIREMENTS FOR
SEMICONDUCTOR TCAD FRAMEWORKS, AND DEVELOP A DETAILED SET OF REQUIREMENTS FOR
SEMICONDUCTOR TCAD FRAMEWORKS. THE DEMONSTRATION PART OF THE PLAN SHALL INCLUDE
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INTEGRATED OPERATION OF TCAD TOOLS FROM DIVERSE COMMERCIAL SOURCES. THE IMPLEMENTATION
PART OF THE PLAN SHALL BE BASED ON EXISTING FRAMEWORK SOFTWARE TECHNOLOGY COMBINED WITH
DEVELOPMENTOR ENHANCEMENTOF CRITICAL TCAD SPECIFIC SOFTWARE COMPONENTS AND STANDARDS
(SUCH AS SEMICONDUCTOR WAFER REPRESENTATION - SWR, AND SEMICONDUCTOR PROCESS
REPRESENTATION - SPR) WHICH ARE MOST NEEDED FOR INTEGRATED OPERATION AND DATA EXCHANGE
AMONG DIVERSE TCAD TOOLS. THE SELECTION OF EXISTING FRAMEWORK SOFTWARE TECHNOLOGY
SHALL EMPHASIZE COMPATIBILITY WITH COMMERCIAL STANDARDS ACCEPTABLE TO PRESENT AND
FUTURE INTEGRATED CIRCUIT R&D AND MANUFACTURING ORGANIZATIONS. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE RESULTANT PLAN AND SUBSEQUENT PHASE 11
DEVELOPMENT WILL CREATE INDUSTRY STANDARDS AND COMMERCIAL SOFTWARE COMPONENTS WHICH
ELIMINATE PRESENT BARRIERS TO FULL FRAMEWORK INTEGRATION OF DIVERSE SEMICONDUCTOR TCAD
TOOLS. BENEFITS INCLUDE 1) STANDARDS FOR TCAD FRAMEWORK TOOL INTERFACES, USER INTERFACES
AND DATA EXCHANGE, 2) CONCURRENT TCAD USE FROM R&D THROUGH MANUFACTURING, 3)
OPTIMIZATION.

DELFIN SYSTEMS Topic#: 91-187 ID#: 9120735
1349 MOFFETT PARK DRIVE Office: SSTO

SUNNYVALE, CA 94089 Contract #2 DAAHO0192CR208

Phone: (408) 734-2400 PI: GREGG COURAND

Title: REUSABLE KNOWLEDGE BASES

Abstract: WE PROPOSE A CONCEPTUAL FRAMEWORK AND A COLLECTION OF TOOLS 7 0 DEVELOP A GENERAL
KNOWLEDGE REPOSITORY. THIS REPOSITORY IS DESIGNED TO PROVIDE FACILITIES TO ENCODE A LARGE
COLLECTION OF EXISTING AND TO-BE-DEVELOPED KNOWLEDGE BASES, AND TO SUPPORT GENERAL
RETRIEVAL ACROSS THESE KNOWLEDGE BASES AS REQUIRED TO INFORM THE DEVELOPMENT OF NEW
DECISION SUPPORT (OR OTHER KNOWLEDGE BASED) SYSTEMS. THE FUNDAMENTAL TECHNOLOGICAL
COMMITMENTS ARE AS FOLLOWS. WE EMPLOY AN ARCHITECTURE THAT PROVIDES VERY STRONG
SUPPORT FOR THE ENCAPSULATION OF KNOWLEDGE BASES AS WELL AS ANY NUMBER OF TOOLS TO
OPERATE ON THOSE KNOWLEDGE BASES. WE EMPLOY A BASE REPRESENTATION LANGUAGE SUCH AS
LOOM TO SERVE AS THE TARGET LANGUAGE FOR REFORMULATION OF EXISTING KNOWLEDGE BASES.
WITHIN THIS BASE LANGUAGE, ALL PRIOR KNOWLEDGE WILL BE CLASSIFIED ALONG PROBLEM-SOLVING
DIMENSIONS — THE GOALS, CONSTRAINTS, AND CONTEXTUAL FACTORS ASSOCIATED WITH USING THAT
KNOWLEDGE TO SOLVE A GIVEN PROBLEM. WE IDENTIFY A CRITICAL KIND OF KNOWLEDGE, CALLED
PROBLEM SOLVING SKILL KNOWLEDGE, WHICH DEFINES WHEN AND HOW DATA IS USED TO SOLVE
PROBLEMS. THIS KNOWLEDGE IS PLAN-LIKE AND IS CRITICAL TO THE PROCESSES THAT SUPPORT
KNOWLEDGE REUSE. PROBLEM-SOLVING SKILL KNOWLEDGE IS CLASSIFIED AS MENTIONED, AND
INTELLIGENT BROWSING FACILITIES ARE USED TO MATCH THIS KNOWLEDGE TO USER REQUIREMENTS —
THEREBY DEFINING A RETRIEVAL PARADIGM. KNOWLEDGE REPOSITORIES ARE SIGNIFICANTLY STRONGER
THAN KNOWLEDGE BASES, SINCE THEY ENCODE PROBLEM-SOLVING SKILL KNOWLEDGE, NOT JUST A
COLLECTION OF FACTS. THEY WILL BE USEFUL IN ALL APPLICATIONS OF KNOWLEDGE-BASED
TECHNOLOGY.

DELTA G CORP. Topic#: 91-071 ID#: 9110517
9960-A GLENOAKS BLVD. Office:

SUN VALLEY, CA 91352 Contract #: DAAHO0191CR275

Phone: (818) 767-4888 PI: ROBERT HOLZL

Title: RAPID PROCESSING OF MOLYBDENUM DISILICIDE COMPOSITES

Abstract: A TECHNIQUE HAS BEEN DEVISED FOR A RAPID PROCESSING TECHNIQUE FOR THE MANUFACTURE
OF MOLYBDENUM DISILICIDE COMPOSITES. MOSI2 IS AN INTERESTING MATERIAL BECAUSE OF ITS
DEMONSTRATED HIGH-TEMPERATURE OXIDATION RESISTANCE. UNFORTUNATELY, MONOLITHIC BODIES
OF THE MATERIAL ARE NOT USEFUL BECAUSE OF ITS LOW-TEMPERATURE BRITTLENESS AND ITS INFERIOR
HIGH-TEMPERATURE CREEP STRENGTH. IT IS, THEREFORE, PROPOSED TO REINFORCE THE MOSI2 WITH
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HIGH-OPERATING-TEMPERATURE FIBERS. INSTEAD OF DOING THIS PROCESSING WITH CONVENTIONAL
CHEMICAL VAPOR INFILTRATION, WHICH IS RATHER SLOW, ATTEMPTS WILL BE MADE TO DEMONSTRATE
THE PRACTICALITY OF COMBINING CONVENTIONAL CVI WITH A SECONDARY PROCESS OF CONVERSION
INFILTRATION. CONVERSION INFILTRATION MAY BE CONSIDERED ANALOGOUS TO IN SITU REACTION
SINTERING OF THE MATRIX MATERIAL. EXPERIMENTS WILL BE CONDUCTED TO DETERMINE THE BETTER
OF TWO ALTERNATE CONVERSION CHEMISTRIES, AND TO MAKE A PRELIMINARY DETERMINATION OF THE
BEST OPERATING CONDITIONS. A SAMPLE WITH FIBER REINFORCEMENT, INTERPHASE BARRIER LAYER,
INITIAL INFILTRANT, AND FINAL CONVERSION-INFILTRANT WILL BE SYNTHESIZED. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - SUCCESSFUL COMPLETION OF THE PHASE | PROGRAM
WILL PROVIDE A PROCESSING PLAN WHICH WILL, IN TURN, LEAD TO THE CAPABILITY OF SYNTHESIZING
PARTS FOR AIRCRAFT GAS TURBINES, AND OTHER HIGH-OPERATING TEMPERATURE DEVICES, WITH A 800
DEGREES FAHRENHEIT HIGHER OPERATING CAPABILITY THAN PRESENT-DAY SUPER ALLOYS.

DIGITAL SIGNAL CORP. Topic#: 91-002 ID#: 9110324
8003 FORBES PLACE Office:

SPRINGFIELD, VA 22151 Contract #: DAAHO0191CR225

Phone: (301) 773-8608 PI: JOSEPH CLARK

Title: INNOVATIVE APPLICATIONS OF ACOUSTIC CHARGE TRANSPORT SIGNAL MICROPROCESSOR
TECHNOLOGY

Abstract: THE DEPARTMENT OF DEFENSE HAS A REQUIREMENT FOR NON-CONTACT PROXIMITY FUZING
WHICH IS IMMUNE TO COUNTERMEASURES AND ELECTROMAGNETIC INTERFERENCE (EMIVEMP). DIGITAL
SIGNAL CORPORATION (DCS** .© JEVELOPED AND DEMONSTRATED SUCH A FUZE WITH A UNIQUE DESIGN
BASED ON A COHERENT SEM.CONDUCTOR LASER. THE DEVICE USES OPTICS AND LASER DOPPLER
INFORMATION TO PREC.5F «( DETERMINE THE RELATIVE VELOCITY AND DISTANCE BETWEEN THE FUZE
AND A TARGET. AN ACOUSTIC CHARGE TRANSPORT (ACT) MICROPROCESSOR IS PROPOSED TO GREATLY
ENHANCE THE VELOCITY RESOLUTION AND IMPROVE THE SIGNAL-TO-NOISE RATIO OF THE CURRENT
PROTOTYPE FUZE. THE RESULTING LASER/ACT FUZE PACKAGE WILL BE EXTREMELY SMALL,
LIGHTWEIGHT, AND INEXPENSIVE. THE PHASE | PROJECT WILL ADDRESS THE FEASIBILITY OF USING AN
ACT DEVICZ TO ENHANCE THE FUZE RECEIVER PERFORMANCE BY FILTERING THE DOPPLER VELOCITY
INFORMATION. AN ANALYSIS WILL QUANTIFY THE EXPECTED PERFORMANCE INCREASES. SEVERAL
DIFFERENT STRATEGIES FOR UTILIZING THE EXTERNAL PROGRAMMARBILITY WILL BE CONSIDERED IN THE
ANALYSIS. FOR EXAMPLE, PROGRAMMABILITY MAKES IT POSSIBLE TO HAVE SINGLE FUZE DESIGN FOR A
WIDE VARIETY OF PLATFORMS AND MISSIONS. THE RESULTS OF THE ANALYSIS WILL BE USED TO
GENERATE A PRELIMINARY DESIGN OF A PRACTICAL FUZING SYSTEM. A PROTOTYPE RECEIVER WILL BE
CONSTRUCTED WITH AN ACT MICROPROCESSOR DEVICE SUPPLIED BY ELECTRONIC DECISIONS
INCORPORATED (EDI). THE ACT RECEIVER, INTERFACED WITH AN EXISTING OPTICS/LASER SUBSYSTEM,
WILL THEN BE MEASURED TO VALIDATE THE ANALYSIS. ANTICIPATED BENEFITS/POTENTIAL
COMMERCIAL APPLICATIONS - THE LASER/ACT FUZE DESIGN WILL BE SUITABLE FOR WIDESPREAD
APPLICATION TO GRAVITY BOMBS,ANTI-ARMOR AND ANTI-AIR MISSILES. THE PRECISION OF THE POSITION
AND VELOCITY SENSING WILL ENABLE THE CREATION OF A NEW CLASS OF MUNITIONS WHICH
ADAPTIVELY TAILOR THEIR BLAST ENERGY.

DRAGON SYSTEMS, INC. Topic#: 91-184 ID#: 9120464
320 NEVADA STREET Office: SSTO

NEWTON, MA 02160 Contract #: DAAHO0192CR036

Phone: (617) 965-7670 PI: FRANCESCO SCATTONE

Title: SMALL VOCABULARY TACTICAL SPEECH RECOGNIZER

Abstract: THIS IS A PROPOSAL FOR THE DEVELOPMENT OF A SYSTEM FOR CONTINUOUS SPEECH
RECOGNITION OF MODERATE SIZE VOCABULARIES WITH A LOW PERPLEXITY GRAMMAR, WHICH WOULD
ACHIEVE ROBUST, HIGH PERFORMANCE UNDER SEVERE OPERATIONAL CONDITIONS. THE OBJECTIVEIS TO
PROVIDE ADVANCED RECOGNITION CAPABILITIES FOR TACTICAL ENVIRONMENTS, SUCH AS MILITARY
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AIRCRAFT OR BATTLE MANAGEMENT, IN WHICH SPEAKERS ARE EXPOSED TO HIGH AMBIENT NOISE, AND
SUBJECT TO PSYCHOLOGICAL AND PHYSICAL STRESS. THE MAIN EFFORTS IN THE DEVELOPMENT WILL
CONSIST IN ELABORATING AND TESTING NEW METHODS OF HANDLING STRESS AND NOISE CONDITIONS,
INTEGRATING THE IMPROVEMENTS INTO THE EXISTING HMM CONTINUOUS SPEECH RECOGNITION SYSTEM
UNDER DEVELOPMENT AT DRAGON, AND DESIGNING AN ACTUAL PROTOTYPE. SPEECH RECOGNITION
CAPABILITY IN REAL MILITARY ENVIRONMENTS. SPEECH INTERFACE TO COMMAND AND CONTROL BATTLE
MANAGEMENT SYSTEMS. SMALL VOCABULARY VOICE DATA ENTRY APPLICATIONS IN NOISY
ENVIRONMENTS.

E-TEK DYNAMICS, INC. Topic#: 91-004 ID#: 9110097
1885 LUNDY AVENUE Office:

SAN JOSE, CA 95131 Contract #: DAAH0191CR317

Phone: (408) 432-6300 PI: J. PAN

Title: HIGH SENSITIVITY MAGNETIC SENSORS FOR REMOTE DETECTION OF GROUND VEHICLES

Abstract: IN PHASE I, E-TEK WILL ANALYZE, DESIGN AND OPTIMIZE AN INNOVATIVE PASSIVE MAGNETIC
SENSORING SYSTEM TO DETECT GROUND VEHICLES. THIS INNOVATIVE MAGNETIC SENSORING SYSTEM
PROVIDES <L0-13 GAUSS SENSITIVITY, GREATER THAN 4 GHZ FREQUENCY RESPONSE, LESS THAN
0.1%/DEGREE THERMAL STABILITY, EXCELLENT ABILITY TO RESIST WEATHER/ELECTRICAL, VEHICLE
INTERFERENCE IMMUNITY TO LASER/MICROWAVE RADIATION. WITH E-TEK'S MANY YEARS EXPERIENCE
IN DEVELOPING INTEGRATED OPTICAL DEVICES, NONLINEAR MAGNETIC-OPTIC MATERIALS, HIGH
FREQUENCY MODULATORS, COMPUTER-AIDED MODELING AND SOPHISTICATED PACKAGE DESIGN, PHASE
1 INVESTIGATION WILL LEAD DIRECTLY AND SMOOTHLY TO PHASE II HARDWARE IMPLEMENTATION,
EVALUATION AND DEMONSTRATION. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS
- 1) ANTENNA NEAR AND FAR FIELD MEASUREMENTS; 2) EARTHQUAKE DETECTION; 3) OIL PROSPECTING;
4) BIOMAGNETIC FIELD DETECTION; 5) ELECTRICAL INTELLIGENCE.

E-TEK DYNAMICS, INC. Topic#: 91-062 ID#: 9110137
1885 LUNDY AVENUE Office:

SAN JOSE, CA 95131 Contract #: DAAH0191CR168

Phone: (408) 432-6300 PI: J. PAN

Title: ORGANIC NONLINEAR MATERIALS FOR WAVELENGTH CONVERSION

Abstract: IN RECENT YEARS MOLECULAR ENGINEERING HAS LED TO THE DEVELOPMENT OF ORGANIC
CRYSTALS THAT POSSESS NONLINEAR OPTICAL PROPERTIES COMPARABLE TO OR EVEN BETTER THAN
THOSE OF INORGANIC MATERIALS KNOWN SO FAR. THE 3-METHYL-4-METHOXY-4-NITROSTILBENE
(MMONS) IS REGARDED AS ONE OF THE MOST OUTSTANDING ORGANIC NONLINEAR OPTICAL CRYSTALS.
IT HAS A CONVERSION EFFICIENCY 100 TIMES HIGHER THAN INORGANIC CRYSTAL KTP, BUT FREQUENCY
DOUBLING IS ONLY SUITABLE FOR FUNDAMENTAL WAVELENGTHS LONGER THAN 1064 NM BECAUSE 532
NM IS CLOSED TO ABSORPTION EDGES. IN ORDER TO BENEFIT FREQUENCY CONVERSION (TO BLUE-GREEN)
FOR LOW POWER LASER, SUCH AS SEMICONDUCTORLASERS AND DIODE-PUMPED SOLID STATE LASER, NEW
ORGANIC NONLINEAR MATERIALS WITH HIGH NONLINEARITIES, HIGH DAMAGE THRESHOLDS, MUST BE
DESIGNED WITH A BETTER BLUE-SHIFT TRANSPARENCY RANGE COMPARED TO CRYSTAL MMONS. E-TEK
PROPOSES TO INVESTIGATE THE SYNTHESIS OF A NEW MATERIALS, CRYSTAL GROWTH IN BULK FORM,
CORED FIBER AND THIN FILM. FURTHERMORE, THEIR PROPERTIES WILL BE CHARACTERIZED AND THEIR
APPLICATIONS IN OPTOELECTRONIC AREAS EXPLORED. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL
APPLICATIONS - NEWLY DESIGNED ORGANIC NONLINEAR MATERIALS HAVE POTENTIAL APPLICATION IN
FREQUENCY CONVERSION, OPTICAL COMMUNICATION, SIGNAL PROCESSING, ETC. THEY WILL BE
ESPECIALLY SUITABLE FOR DOUBLING THE OUTPUT OF LOW POWER LASERS, SUCH AS DIODE-PUMPED
SOLID STATE LASERS AND SEMICONDUCTOR LASERS WITH FUNDAMENTAL WAVELENGTHS OF 0.90 ~ 1.6
UM IN ORDER TO GENERATE NEW LASER SOURCES.
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B-TEK DYNAMICS, INC. Topic#: 91-064 ID#: 9110135
1885 LUNDY AVENUE Office:

SAN JOSE, CA 95131 Contract #: DAAHO0191CR266

Phonc: (408) 432-6300 PI: J. PAN

Title: USING DIODE LASERS FOR COMPACT EYE-SAFE LASER RADAR

Abstract: AIRCRAFT, SHIPBOARDS AND GROUND ALL REQUIRE EYE-SAFE LASER RADAR WITH COMPACT SIZE.
IN PHASE I, E-TEK WILL ANALYZE, DESIGN AND OPTIMIZE A LOW COST LASER RADAR USING CURRENTLY
AVAILABLE 1.54 UM INGAASP/INP LASER DIODES AND COHERENT DETECTION RECEIVER. THE EYE-SAFE
LASER RADAR DESIGN CAN BE EXPANDED TO CONSTRUCT MULTI-TARGET, LARGE FIELD-OF-VIEW, AND
HIGH POWER SYSTEM FOR LONG DISTANCE APPLICATIONS, USING MONOLITHIC, PLANAR STRUCTURE.
PHASE I R&D RESULTS WILL DIRECTLY LEAD TO PHASE Il BREADBOARD HARDWARE FABRICATION, TEST,
AND DEMONSTRATION. PRESENTLY, E-TEK HAS ALL KEY COMPONENTS REQUIRED FOR THE LASER RADAR,
INCLUDING STABILIZED NARROW LINEWIDTH LASER, OPTICAL ISOLATOR, ELECTRONICALLYCONTROLLED
BEAM STEERING DEVICE, TUNABLE OPTICAL FILTER, TUNABLE SEMICONDUCTOR LASER SOURCE, OPTICAL
PHASE-LOCKED LOOP, POLARIZATION CONTROLLER, LD POWER SUPPLY AND STABILIZER, ETC.
ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - TECHNOLOGY DEVELOPED IN THIS
PROJECT IS DIRECTLY APPLICABLE TO MEDICAL EQUIPMENT, TELECOMMUNICATIONS, NAVIGATION,
PRECISION MEASUREMENT INSTRUMENTS, ANTICOLLISION DEVICES, OPTICAL SIGNAL PROCESSING,
AUTOMATICLANDING SYSTEM, ENVIRONMENTAL PROTECTION AND CONTROL, FIBER OPTIC SENSORS, ETC.

E-TEK DYNAMICS, INC. Topic#: 91-241 ID#: 9120420
1885 LUNDY AVENUE Office: ASTO

SAN JOSE, CA 95131 Contract #2 DAAHO192CRO035

Phone: (408) 432-6300 PI: J. PAN

Title: LOW COST, LOW WEIGHT ICING DETECTOR AND ANTI-ICING DEVICES FOR UNMANNED AUTONOMOUS
VEHICLES

Abstract: DARPA IS SEEKING A LOW COST, LOW WEIGHT, ICING DETECTOR AND ANTI-ICING DEVICE FOR
UNMANNED AUTONOMOUS VEHICLES (UAV'S). THE CURRENT ANTI-ICING DEVICES USING ELECTRIC
HEATING SUFFER FROM HIGH COST, HEAVY WEIGHT AND HIGH POWER CONSUMPTION. E-TEK PROPOSES
SPECIAL CONFIGURATION OF PYRO-PIEZOELECTRIC POLYMER FILMS WHICH WORK AS BOTH ICING
CONDITION DETECTOR AND ANTI-ICING DEVICE. THENEW ICING DETECTOR AND ANTI-ICING DEVICEHAVE
THE ADVANTAGES OF LOW COST, LOW WEIGHT, FLEXIBILITY, DURABILITY, ALMOST NO POWER
CONSUMPTION, AND COMBUSTION RESISTANCE. THE TECHNIQUES DEVELOPED IN THIS PROGRAM CAN BE
EXTENDED TO DAMPEN VIBRATION OF PRIMARY STRUCTURES AND NOISE CANCELLATION. IN ADDITION
TO THEORETICAL ANALYSIS FOR THE PROPOSED ICING DETECTOR AND ANTI-ICING DEVICE, A PRACTICAL
DETECTOR AND DEVICE WILL BE DESIGNED IN PHASE I. AN EXPERIMENT OF PROOF-OF-CONCEPT WILL BE
PERFORMED IN PHASE 1 PROGRAM ALSO. ANTLICING IN COMMERCIAL AIRCRAFT NOISE ISOLATION
DAMPING OF VIBRATIONS IN BRIDGE AND BUILDING STRUCTURES

EIC LABORATORIES, INC. Topic#: 91-101 ID#: 9120120
111 DOWNEY STREET Office: DSO

NORWOOD, MA 02062 Contract #: DAAHO0192CR033

Phone: (617) 769-9450 PI: K. ABRAHAM

Title: NOVEL SOLID ELECTROLYTES FOR LITHIUM BATTERIES

Abstract: NOVEL CONCEPTS ARE PROPOSED TO PREPARE LI+-CONDUCTIVE SOLID POLYMER ELECTROLYTES
WITH IONIC CONDUCTIVITIES OF THE ORDER OF 10-3 TO 10-2 OHM-L.CM-1 AT ROOM TEMPERATURE AND
BELOW. HIGH IONIC CONDUCTIVITY IN THESE ELECTROLYTES IS EXPECTED TO RESULT FROM THE USE OF
ELECTROLYTE COMPONENTS WHICH ENHANCE THE MOBILITY AND CONCENTRATION OF THE IONIC
CHARGE CARRIERS. THE SYNTHESIZED ELECTROLYTES WILL BE CHARACTERIZED BY MEASURING THEIR
CONDUCTIVITY IN THE -340C TO 250C RANGE AND EVALUATING THEIR PERFORMANCE IN LI/MNO2
SOLID-STATE CELLS. NEW SOLID ELECTROLYTES IDENTIFIED IN THIS RESEARCH CAN LEAD TO THE
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DEVELOPMENT OF SOLID-STATE LI BATTERIES WITH HIGH-RATE DISCHARGE CAPABILITY AT AMBIENT
TEMPERATURES. COMMERCIAL APPLICATIONS OF SOLID-STATE RECHARGEABLE LI BATTERIES INCLUDE
PORTABLE RADJOS, COMPUTERS, CAMCORDERS, HANDHELD TOOLS AND, ULTIMATELY, ELECTRIC
VEHICLES.

ELECTRO MAGNETIC APPLICATIONS, INC. Topic#: 91-022 ID#: 9110515
P.O. BOX 260263 Office:

DENVER, CO 80226 Contract #: DAAH0191CR307

Phone: (415) 368-5545 Pi: ROBERT LARSON

Title: COMPUTER ANALYSIS OF NEW MICROWAVE DEVICES AND/OR MONOLITHIC CIRCUIT TECHNIQUES
Abstract: THIS PROPOSAL SUGGESTS A NEW METHODOLOGY, MADE PRACTICAL BY NEW HARDWARE, TO
EFFICIENTLY OBTAIN OPTIMUM DESIGN PARAMETERS FOR MILLIMETER WAVE CIRCUITS. THE TECHNIQUE
IS BASED ON THE TIME DOMAIN FINITE DIFFERENCE (TDFD) APPROACH TO THE TIME ADVANCING OF
MAXWELL’'S EQUATIONS. THE SCATTERING MATRIX AND OTHER PARAMETERS CAN BE READILY
DETERMINED OVER THE DESIRED FREQUENCY DESIGN RANGE. THE METHOD'S ADVANTAGES ARE
PRIMARILY IN THE AREAS OF LARGE AND COMPLICATED CIRCUITS, WHICH CAN BE ANALYZED MORE
RAPIDLY THAN WITH ANY OTHER METHOD. THE ADVANTAGES LIE IN BEING ABLE TO ANALYZE LARGE
PROBLEMS MORE RAPIDLY. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS -
COMPLICATED MILLIMETER WAVE CIRCUITRY PRESENTLY OFTEN REQUIRES A LENGTHY ITERATIVE
APPROACH INCLUDING EXTENSIVE EXPERIMENTATION. THE ITERATIVE PROCEDURE IS BECAUSE
INTERACTION OF SCATTERING OBJECTS IN NEW AND COMPLEX GEOMETRIES CANNOT BE READILY
HANDLED BY EXISTING DESIGN TOOLS. THE PROPOSED APPROACH WILL BE MADE AVAILABLE TO THE
DESIGNERS OF SUCH CIRCUITS FOR PURPOSES OF GREATLY IMPROVING THE ACCURACY OF THE FIRST
DESIGN AND FOR ANALYZING EXPERIMENTAL TIME-DOMAIN RESULTS.

ELECTRO MAGNETIC APPLICATIONS, INC. Topic#: 91-156 ID#: 9121116
P.O. BOX 260263 Office: ESTO

DENVER, CO 80226 Contract #: DAAHO0192CR123

Phone: (303) 980-0070 PI: RONAL LARSON

Title: COMPUTER AIDED DESIGN AND PROCESS MODELS FOR MICROWAVE AND MILLIMETER WAVE DEVICES
AND CIRCUITS

Abstract: THE TIME DOMAIN FINITE DIFFERENCE (TDFD) METHOD OF SOLVING ELECTROMAGNETIC FIELD
PROBLEMS IS A RELATIVELY NEW METHODOLOGY WITH A PROVEN CAPABILITY FOR ACCURATELY
ANALYZING PASSIVE MIC/MMIC STRUCTURES. THE TECHNIQUE SUPPLIES COMPLETE SCATTERING
MATRICES IN EITHER THE TIME OR FREQUENCY DOMAIN. MILLIONS OF FIELD POINTS CAN BE ANALYZED
IN PROBLEM "CUBES" WELL OVER 100 CELLS ON A SIDE. WITH SPECIAL PURPOSE PIPELINED HARDWARE
DEVELOPEDON A U.S. ARMY PHASE Il SBIR, FULL PROBLEM SOLUTIONS CAN BE CARRIED OUT IN MINUTES,
THE PROPOSERS WILL SOON BEGIN A DARPA SBIR TO TIE THIS NEW METHODOLOGY IN WITH EXISTING CAD
AND CAE SOFTWARE EFFORTS. THE PROPOSERS ARE UNAWARE OF ANY SIMILAR RECENTLY PUBLISHED
LITERATURE ON TDFD METHODOLOGY AND ACTIVE MIC AND MMIC DEVICES. HOWEVER, THE PROPOSERS
HAVE WORKED IN A VERY SIMILAR AREA: THE TDFD ANALYSIS OF THE LIGHTNING LEADER. THIS IS A
NONLINEAR PROBLEM REQUIRING A FULL ACCOUNTING OF ELECTRONS AND POSITIVE NEGATIVE IONS.
THIS HAS A FULL ANALOGY WITH THE ANALYSIS OF ACTIVE SOLID STATE DEVICES SINCE BOTH RELATE
PARTICLE VELOCITIES TO THE ELECTRIC FIELDS THROUGH MOBILITIES. WE CAN ANALYZE IN BOTH A
LINEAR AND NONLINEAR MODE; THE LATTER TYPICALLY INCREASES THE ANALYSIS TIME BY AN ORDER
OF MAGNITUDE. ALL OF THE CHARACTERISTICS CLAIMED FOR PASSIVE DEVICES SHOULD ALSO HOLD FOR
ACTIVE DEVICE ANALYSIS: GOOD ACCURACY, FULL AND DETAILED MODELING OF THE GEOMETRY, AND
RAPID ANALYSIS IN EITHER THE TIME OR FREQUENCY DOMAINS. THE BENEFITS WILL ARISE FROM MORE
ACCURATELY PREDICTING THE DEVICE BEHAVIOR PRIOR TO FABRICATION. THE COMMERCIAL
APPLICATION IS IN MARKETING THIS SOFTWARE, WITH A POSSIBLE HARDWARE OFTION.
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ELECTRO-OPTEK CORP. Topic#: 91-060 ID#: 9110732
3152 KASHIWA STREET Office:

TORRANCE, CA 90505 Contract #: DAAH0191CR302

Phone: (213) 534-3666 PI: M. YANG

Title: SILICON-BASED HIGH-DENSITY LWIR IMAGING ARRAYS

Abstract: WE PROPOSE A NEW APPROACH TO LONG WAVELENGTH INFRARED (LWIR) IMAGING ARRAYS USING
SUPERLATTICE SCHOTTKY BARRIER (SB) PHOTODIODES GROWN BY MOLECULAR BEAM EPITAXY (MBE) ON
SILICON (SI). THE SUPERLATTICE SB PHOTODIODES ARE PROCESSED WITH READOUT ELECTRONICS ON THE
SI FORMING A MONOLITHIC ARRAY. WE WILL FIRST PERFORM THE MBE GROWTH OF THE COBALT
SILICIDE/SI SUPERLATTICE TO DEMONSTRATE THE FEASIBILITY OF FABRICATING THE SUPERLATTICE SB
PHOTODIODES FOR A 12-MICRON WAVELENGTH CUTOFF, FOLLOWED BY DESIGNING AN APPROPRIATE
READOUT SCHEME FOR THE PHOTODIODES TO FORM A MONOLITHIC ARRAY. OUR OVERALL GOAL IS TO
DEVELOP THE SB ARRAY WITH HIGH DENSITY, AND OPTIMIZE IT POR A 40% QUANTUM EFFICIENCY, A 1%
NON-UNIFORMITY AND A FABRICATION COST COMPARABLE TO THAT OF THE CURRENTLY-AVAILABLE
PT-SILICIDE SB ARRAY COVERING THE 3-5 MICRON SPECTRAL BAND. THE RESULTANT LWIR ARRAYS WILL
FIND APPLICATIONS IN FLIRS, SPACE-BASED INTERCEPTORS AND EARLY WARNING AND SURVEILLANCE
SYSTEMS. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS- INFRARED SURVEILLANCE
SYSTEMS, SEEKERS, FLIRS AND SMART MUNITION SYSTEMS, AND IN COMMERCIAL SYSTEMS SUCH AS
REMOTE SENSING OF EARTH RESOURCES, ASTRONOMY, MEDICAL IMAGING SYSTEMS AND THERMAL
IMAGING SYSTEMS FOR PROCESS CONTROL.

ELECTRO-OPTEK CORP. Topic#: 91-175 ID#: 9120553
3152 KASHIWA STREET Office: MTO

TORRANCE, CA 90505 Contract #: DAAH0192CR184

Phone: (213) 534-3666 Pl: M. LEE

Title: SILICON BASED UNCOOLED HIGH PERFORMANCE LWIR ARRAYS

Abstract: ELECTRO-OPTEK PROPOSES TO DEVELOP A NOVEL AND INNOVATIVE METHOD OF FABRICATING
LARGE-AREA LONG WAVELENGTH INFRARED (LWIR) DETECTOR ARRAYS THAT CAN OPERATE AT ROOM
TEMPERATURE. THIS TECHNIQUE USES ESTABLISHED TECHNOLOGIES OF MICRO-MACHINING AND
MICROELECTRONIC PROCESSING OF SILICON (SI) WAFERS FOR FABRICATING MONOLITHIC ARRAYS OF LWIR
DETECTORS. THE DETECTOR ELEMENTS OF THE ARRAY ARE FORMED BY AN ULTRA-THIN FILM OF A
BOLOMETER MATERIAL POSSESSING THE HIGHEST TEMPERATURE COEFFIC!ENT OF RESISTANCE KNOWN,
AND THE READOUT ELECTRONIC MICROCIRCUIT IS FABRICATED ON THE SAME SILICON CHIP NEXT TO THE
ELEMENTS. THE RESULTANT DETECTOR ARRAYS WILL POSSESS FEATURES OF LOW COST, LOW WEIGHT,
HIGH RESPONSIVITY AND HIGH SENSITIVITY. THE LOW COST IS DUE TO A SINGLE BATCH PROCESS IN THE
ARRAY FABRICATION. THE LOW WEIGHT IS DUE TO A MONOLITHIC ARRAY STRUCTURE REQUIRING NO
CCOULING. THE HIGH RESPONSIVITY IS DUE A LARGE TEMPERATURE COEFFICIENT OF RESISTIVITY (>15%
COMPARED TO 0.2% FOR A CONVENTIONAL BOLOMETER) OF OUR NEW BOLOMETER MATERIAL. THE HIGH
SENSITIVITY IS DUE TO THE COMBINED EFFECTS OF HIGH RESPONSIVITY, LOW NOISE AND HIGH THERMAL
ISOLATION OF THE BOLOMETER FROM ITS SURROUNDINGS.

ELECTRO-OPTEK CORP. Topic#: 91-176 ID#: 9120558
3152 KASHIWA STREET Office: MTO

TORRANCE, CA 90505 Contract #2 DAAHO0192CR155

Phone: (213) 534-3666 PI: C. HUANG

Title: MULTISPECTRAL INFRARED IMAGING ARRAY USING ALGAAS/GAAS MULTIPLE QUANTUM WELLS

Abstract: WE PROPOSE TO DEVELOP A MULTISPECTRAL INFRARED (IR) IMAGING SYSTEM USING
ALGAAS/GAAS MULTIPLE QUANTUM WELLS (MQW) FOCAL PLANE ARRAYS (FPAS) FOR DETECTING
RADIATION IN MULTIPLE SPECTRAL BANDS. THE DETECTOR STRUCTURE COMPRISES A VERTICAL STACK
OF TWO (OR MORE) DIFFERENT PERIODICITY OF MQWS: ONE CORRESPONDS TO LONG-WAVELENGTH (LWIR,
8-12 MICRON) AND THE OTHER CORRESPONDS TO MEDIUM-WAVELENGTH (MWIR, 3-5 MICRON) FORMING A
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TWO-COLOR (OR MULTI-COLOR) IMAGING ARRAY. THE RESULTANT MULTISPECTRAL IR IMAGING ARRAY
IS CAPABLE OF MEASURING SIMULTANEOQUSLY SPATIAL AS WELL AS SPECTRAL DISTRIBUTIONS OF IR
TARGETS FOR TARGET RECOGNITION AND DISCRIMINATION AGAINST CLUTTER OR DECOYS. A
PLASMA-ASSISTED METALORGANIC MOLECULAR BEAM EPITAXY (PAMOMBE) PROCESS WILL BE USED TO
GROW MQW STRUCTURES. IN PHASE I, WE WILL DESIGN ULTRA-HIGH VACUUM FIXTURES FOR EPITAXY
TO ACHIEVE A HIGH GROWTH RATE UNDER AN ULTRA-PURE MBE GROWTH ENVIRONMENT AND DELINEATE
THE PAMOMBE PROCESSES TO GROW THE MQW DEVICES. WE WILL ALSO EVALUATE THE SYSTEM
PERFORMANCE OF MULTISPECTRAL IR IMAGER WITH THE FPAS AND READOUT ELECTRONICS. IN
SUBSEQUENT PHASES, WE WILL FABRICATE SEVERAL MQWS ONE ON TOP OF ANOTHER FORMING A
VERTICAL STACK OF IR DETECTORS. THESE STACKS WILL THEN BE FABRICATED INTO A 2-DIMENSIONAL
ARRAY FORM FOR MULTISPECTRAL IMAGING AND WILL BE MONOLITHICALLY INTEGRATED TO THE
MULTIPLEXER AND READOUT ELECTRONICS. IR SPECTROSCOPY, IR DETECTOR ARRAYS, THERMAL
IMAGING, IR SURVEILLANCE, IMAGING, SMART MUNITIONS THAT ARE LIGHT WEIGHT AND HIGH
PERFORMANCE.

ELECTRO-OPTEK CORP. Topic#: 91-242 ID#: 9120613
3152 KASHIWA STREET Office: ASTO

TORRANCE, CA 90505 Contract #2 DAAH0192CR130

Phone: (213) 534-3666 Pi: E. DINES

Title: SURFACE EMITTING LASER ARRAY FOR UAV AUTOMATIC LANDING

Abstract: WE PROPOSE TO DEVELOP A LOW-COST TECHNIQUE FOR UAV AUTOMATIC LANDING, USING A
HIGH-DENSITY ARRAY OF SURFACE EMITTING LASERS (SEL) FOR ACTIVE IMAGING OF RUNWAY AND ACTIVE
COMPUTING OF RANGE. WE WILL DEVELOP THE SEL ARRAY USING INGAAS/GAAS MULTIPLE QUANTUM
WELLS (MQWS) SANDWICHED BETWEEN TWO DISTRIBUTED BRAGG REFLECTORS (DBR) OF GAAS/ALAS. THE
MQWS AND DBR WILL BE FABRICATED ON GAAS SUBSTRATE IN TANDEM BY MOLECULAR BEAM EPITAXY
(MBE). THE TWO-DIMENSIONAL ARRAY OF THE MQW LASERS WILL LASE PERPENDICULAR TO THE SURFACE
OF THE SUBSTRATE AND THE EMITTED POWER FROM EACH LASER CAN BE CONTROLLED INDEPENDENTLY
AND COHERENTLY. IN ADDITION, WE WILL DEVELOP A PHOTODETECTOR PLACED NEXT TO EACH LASER
PIXEL, RESULTING IN A 2-DIMENSIONAL ARRAY OF RADAR ELEMENTS, WHICH WILL TAKE IMAGES OF THE
RUNWAY AHEAD TOGETHER WITH RANGE MEASUREMENTS. THE MAJOR PHASE I TASK IS TO CONCEIVE AND
DESIGN THE ARRAY LAYOUT, THE ON-CHIP BIAS/ADDRESS CIRCUIT AND THE CONTROL PROCESSOR NEEDED
FOR THE ARRAY OPERATION AND IMAGE GENERATION AND RANGE COMPUTATION. THIS IS FOLLOWED BY
A DELINEATION OF AN MBE PROCESS TO FABRICATE THE MULTIPLE LAYERS FOR THE SEL. AND DETECTORS
ALL ON A SINGLE GAAS WAFER. THE RESULTANT SEL RADAR ARRAY WILL BE USED FOR GENERATING
MODULATED IMAGES WITH HIGH RESOLUTION AND HIGH DYNAMIC RANGE, WITH CORRESPONDING RANGE
VALUES, THUS MAKING IT IDEAL FOR AUTOMATIC LANDING SYSTEMS FOR UAVS AND LANDING AID
SYSTEMS FOR MANNED AIRCRAFT. AUTOMATIC LANDING SYSTEMS FOR ALL AIRCRAFT, AUTONOMOUS
NAVIGATION SYSTEMS, OPTICAL COMPUTING, OPTICAL SIGNAL PROCESSING, NEURAL NETWORKING AND
INFRARED SCENE GENERATION.

ELECTROCHEM, INC. Topic#: 91-008 ID#: 9110528
400 W. CUMMINGS PARK Office:

WOBURN, MA 01801 Contract #: DAAHO191CR238

Phone: (617) 932-3383 PI: VINOD JALAN

Title: HIGH POWER, HIGH ENERGY DENSITY ELECTRIC STORAGE DEVICE

Abstract: THE HIGH ENERGY DENSITY, HIGH RATE CAPABILITY SYSTEM PROPOSED TO PROVIDE PULSE-POWER
FOR ELECTRIC WEAPONS EMPLOYS VERY HIGH SURFACE AREA ELECTRODES AND A SOLID ELECTROLYTE
WITH HIGH CONDUCTIVITY AND A HIGH DECOMPOSITION POTENTIAL. THE SYSTEM WILL BE PRIMARILY
EVALUATED AS A CAPACITOR, BUT WITH MINOR MODIFICATIONS WILL ALSO BE TESTED AS A
RECHARGEABLE BATTERY. THE DEVICE DESCRIBED HERE WILL PROVIDE AN ORDER OF MAGNITUDE
HIGHER ENERGY DENSITY THAN COMMERCIALLY AVAILABLE DOUBLE LAYER CAPACITORS AND IS OVER
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THREE TIMES HIGHER THAN THE ENERGY DENSITY OBJECTIVE SPECIFIED IN THE PROPOSAL. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE SUCCESSFUL COMPLETION OF THIS RESEARCH
PROJECT WILL PROVIDE AN ADVANCED CAPACITOR WITH HIGHER ENERGY DENSITY THAN ANY
COMMERCIALLY AVAILABLE. THIS DEVICE WILL ALSO FULFILL MANY RECHARGEABLE BATTERY
APPLICATIONS THAT REQUIRED MORE COULOMBIC CAPACITY THAN A CAPACITOR HERETOFORE COULD
OFFER. SINCE THIS DEVICE WILL CYCLE WITHOUT CHANGES IN THE MORPHOLOGY OF THE ACTIVE
COMPONENTS, IT WILL DELIVER MANY MORE RECHARGING CYCLES THAN ANY BATTERY SYSTEM.

ELECTRONIC CONCEPTS & ENGINEERING Topic#: 91-231 ID#: 9120181
2806 MERRIMAC BLVD. Office: MICOM

TOLEDO, OH 43606 Contract #: DAAHO192CR179

Phone: (419) 475-4454 PI: WILLIAM SWONGER

Title: ULTRA LOW COST ENGINE CONTROL SYSTEM

Abstract: PRESENT TURBOJET ENGINE CONTROL SYSTEMS, WHICH ARE COMPRISED OF: CONTROLLER, FUEL
METERING DEVICE, SENSORS, CONNECTORS, AND HARNESSES ARE THE SINGLE MOST EXPENSIVE
SUBSYSTEM ON EXPENDABLE TURBOJET ENGINES. THE SIZE AND COST OF EXPENDABLE TURBOIJET
ENGINES HAS STEADILY DECREASED. HOWEVER, THE ENGINE CONTROL SYSTEM COST HAS REMAINED
RELATIVELY CONSTANT. ELECTRONIC CONCEPTS PROPOSES TO DEMONSTRATE THAT SIGNIFICANT COST
REDUCTIONS CAN BE REALIZED IN EXPENDABLE TURBOJET ENGINE CONTROL SYSTEMS BY: 1) APPLYING
HIGHLY INTEGRATED CIRCUIT TECHNOLOGY, 2) UTILIZING A DERIVATIVE OF AUTOMOTIVE FUEL METERING
TECHNOLOGY, AND 3) BY INTEGRATING THE CONTROL ELECTRONICS, ENGINE SENSORS AND FUEL
METERING DEVICES INTO A SINGLE ENCLOSURETHUS ELIMINATING EXPENSIVE HARNESS AND ELECTRICAL
CONNECTORS. SUCCESSFUL COMPLETION OF THIS PHASE I EFFORT WILL LAY A FOUNDATION FOR A PHASE
1 FLIGHTWEIGHT ULTRA LOW COST ENGINE CONTROL SYSTEM. AN ULTRA LOW COST ENGINE CONTROL
SYSTEM AND ASSOCIATED TECHNOLOGY CAN BE DIRECTLY APPLIED TO COMMERCIAL AND MILITARY
TURBINE ENGINE POWERED GROUND START CARTS, POWER GENERATING UNITS, AND AIR CONDITIONING
CARTS. IN ADDITION, A MAJORITY OF AIRCRAFT AUXILIARY POWER UNITS (APU’S) ARE POWERED BY
SMALL TURBINE ENGINES WHICH REPRESENT AN IDEAL APPLICATION FOR ULTRA LOW COST ENGINE
CONTROL SYSTEMS.

ELTRON RESEARCH, INC. Topic#: 91-074 ID#: 9110369
4260 WESTBROOK DRIVE Office:

AURORA, IL 60504 Contract #: DAAHO0191CR191

Phone: (513) 4266994 PI: JOHN WHITE

Title: ADVANCED PEROVSKITE ELECTROCATALYSIS FOR DIRECT METHANOL FUEL CELLS

Abstract: THE PROPOSED PHASE I PROGRAM ADDRESSES PROBLEMS CURRENTLY INHIBITING DEVELOPMENT
OF DIRECT METHANOL FUEL CELLS BY SUBSTITUTING HIGH AREA PEROVSKITE ELECTROCATALYSTS OF
THE GENERAL COMPOSITION LN1-XAXCOO3, AND ACO1-XFEXO3 (WHERE LN - LA, ND, SM AND EU; A’ = BA,
SR, CA AND CE WITH O < X < 0.6; A - BA AND SR WITH O < X < 0.4) FOR DISPERSED NOBLE METAL
ELECTOCATALYSTS CURRENTLY USED FOR THIS APPLICATION IN SOLID POLYMER ELECTROLYTE (PE)
BASED FUEL CELLS. THE ABILITY OF THE PROPOSED ANODE ELECTROCATALYSTS TO MAINTAIN HIGHER
LONG TERM ACTIVITY THAN CURRENT NOBLE METAL ELECTROCATALYSTS WILL IN-PART BE RELATED TO
THEIR CAPACITY TOWARDS SUPPLYING BASIC SURFACE OXIDE IONS FOR DEHYDROGENATION OF
ADSORBED METHANOL AND FOR SUBSEQUENT OXIDATIVE REACTION TOWARDS CHEMISORBED
INTERMEDIATES WHICH MIGHT POTENTIALLY POISON ELECTRO-CATALYST REACTION SITES. WE EXPECT
THAT TRANSITION METAL D-ORBITAL OCCUPANCY WILL ALSO INFLUENCEPEROVSKITE ELECTROCATALYST
ACTIVITY TOWARDS THE OXIDATIVE REMOVAL OF INTERMEDIATES. WORK TO BE PERFORMED DURING
PHASE 1 WILL CHARACTERIZE THE ELECTROCHEMICAL UTILITY OF PROPOSED PEROVSKITE
ELECTROCATALYSTS. THESE MATERIALS WILL BE INCORPORATED INTO GAS DIFFUSION ANODES WITHIN
PE FUEL CELLS. WE ANTICIPATE THAT SUCH A STRATEGY WILL PROVIDE A DIRECT METHANOL FUEL CELL
WITH ANODE ELECTROCATALYST SITES FREE OF SURFACE POISONING RESTRICTIONS CURRENTLY
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INHERENT WITH PLATINUM ALLOY BASED ELECTROCATALYSTS. ANTICIPATED BENEFITS/POTENTIAL
COMMERCIAL APPLICATIONS - THE ANTICIPATED BENEFIT TO RESULT FROM PERFORMANCE OF THIS
PROGRAM WILL BE THE IDENTIFICATION OF ADVANCED PEROVSKITE ELECTROCATALYSIS AND GAS
DIFFUSION ELECTRODE TECHNOLOGY COMPATIBLE FOR INCORPORATION INTO DIRECT METHANOL
POLYMER ELECTROLYTE FUEL CELLS. SINCE THE PROPOSED ELECTROCATALYSTS ARE EXPECTED TO BE
INSENSITIVE TO SURFACE POISONING EFFECTS CAUSED BY METHANOL PARTIAL OXIDATION PRODUCTS,
LONG PERFORMANCE LIFETIMES CAN BE EXPECTED.

EMERSON & STERN ASSOCIATES, INC. Topic#: 91-184 ID#: 9120471
10150 SORRENTO VALLEY ROAD, SUITE 210 Office: SSTO

SAN DIEGO, CA 92121 Contract #: DAAH0192CRO034

Phone: (619) 457-2526 PI: S. HUTCHINS

Title: NOISE ADAPTIVE TECHNIQUES FOR TACTICAL SPEECH RECOGNIZERS

Abstract: THE PURPOSE OF THIS RESEARCH EFFORT IS TO DEVELOP A PROTOTYPE TACTICAL SPEECH
RECOGNIZER BY MODIFYING AND EXTENDING EMERSON & STERN’S CURRENT TECHNOLOGIES FOR
SPEAKER-INDEPENDENT (I1.E. NO TRAINING), CONTINUOUS SPEECH RECOGNITION, INCLUDING ITS EXISTING
STRESS RESISTANCE, NOISE-TRACKING AND NOISE-RESISTANCE ALGORITHMS. EMERSON & STERN
RECENTLY INTRODUCED SOLILOQUY(TM) VOICE INTERFACE SOFTWARE, WHICH OFFERS
SPEAKER-INDEPENDENT, SMALL VOCABULARY, CONTINUOUS SPEECH RECOGNITION ON A MACINTOSH IICI
FOR MODERATELY NOISY ENVIRONMENTS, SUCH AS A TRADE SHOW FLOOR. SPECIFIC OBJECTIVES AND
METHODS OF THIS RESEARCH INCLUDE (1) ESTABLISHING A PERFORMANCE BASELINE FOR CURRENT NOISE
RESISTANCE AGAINST TYPICAL NOISE CONDITIONS FROM JEEPS, PLANES, TANKS, AND HELICOPTERS; (2)
IMPLEMENTING AND EVALUATING ENHANCEMENTS THAT WILL TAKE ADVANTAGE OF PUSH-TO-TALK
SCENARIOS IN WHICH NOISE LEVELS COULD BE CONTINUOUSLY MONITORED PRIOR TO INITIATION OF
RECOGNITION; (3) IMPLEMENTING AND EVALUATING TRADITIONAL NOISE CANCELING TECHNIQUES; (4)
IMPLEMENTING AND EVALUATING THE EXTREME THEORY OF VOICE COMPRESSIONS; AND (5) MODELING
ENVIRONMENTALLY SPECIFIC BURST NOISE EVENTS SO THEY CAN BE IGNORED AND TESTING THE RESULTS.
IF THE PHASE 1 EFFORT IS SUCCESSFUL, IT WILL BE POSSIBLE IN PHASE Il TO REFINE AND EXTEND THESE
ALGORITHMS TO COVER OTHER CONDITIONS, TEST THEM IN A REALISTIC ENVIRONMENT, AND DEVELOP
AN APPROPRIATE HARDWARE/SOFTWARE IMPLEMENTATION FOR INTEGRATION INTO EQUIPMENT. THE
ADDITION OF NOISE ROBUSTNESS AND STRESS-RESISTANCE TO SOLILOQUY TECHNOLOGY WILL
SIGNIFICANTLY INCREASE ITS APPLICABILITY IN TACTICAL & COMMERCIAL ENVIRONMENTS WHERE
SIMILAR ACOUSTIC CONDITIONS OCCUR. EXAMPLES INCLUDE BOTH COMMERCIAL AND MILITARY
COCKPITS, FLIGHT LINE MAINTENANCE, INTRAVEHICLECOMMUNICATION-WHETHERMILITARY JEEPS AND
TANKS OR COMMERCIAL TRUCKS WITH GLOBAL POSITIONING SYSTEMS, OR EVEN MAIL ROOMS AND
FACTORIES. THIS SOLUTION COULD ALSO BE EXTENDED TO RADIO-BASED COMMUNICATIONS, WHETHER
ON THE BATTLEFIELD OR ON A LOADING DOCK.

ENERGY COMPRESSION RESEARCH CORP. Topic#: 91-117 ID#: 9120713
990 HIGHLAND DRIVE, SUITE 101 Office: DSO

SOLANA BEACH, CA 92075 Contract #2 DAAH0192CR090

Phone: (619) 259-3222 PI: 1AIN MCINTYRE

Title: SELF Q-SWITCHED MICROLASERS

Abstract: MICROLASERS FORM A NEW CLASS OF MINIATURIZED LASER WHICH ARE CAPABLE OF PRODUCING
PULSES IN THE MW REGIME WITH SUBNANOSECOND DURATION, SUITABLE FOR NONLINEAR PROCESSING
SUCH AS PARAMETRIC WAVELENGTH CONVERSION. THE MAJOR DIFFICULTIES WITH MICROLASERS LIE IN
A) THE LASER MATERIAL WHICH SHOULD IDEALLY ABSORB 100% OF THE PUMP LIGHT WITHIN A SHORT
DISTANCE AND B) THE ABILITY TO QSWITCH SINCE THE LASER CAVITY IS EXTREMELY SHORT AND LACKS
THE SPACE FOR CONVENTIONAL COMPONENTS USING 0-SWITCHING. A PROGRAM OF RESEARCH IS
PROPOSED TO SEARCH FOR THE OPTIMUM LASER MATERIAL WHICH CAN COMBINE HIGH. EFFICIENCY WITH
THE CORRECT ELECTRO-OPTIC PROPERTIES. TECHNIQUES ARE PROPOSED WHICH WILL ALLOW THE
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Q-SWITCHED MICROLASER TO BE MANUFACTURED SIMPLY, USING ONLY COATING TECHNIQUES; THE
Q-SWITCHING IS NOT PERFORMED USING EXTERNAL COMPONENTS AS HAS BEEN PROPOSED ELSEWHERE,
SINCE THIS ADDS TO THE COMPLEXITY AND ULTIMATELY DETRACTS FROM THE ABILITY OF THE
MICROLASER TO BE MASS PRODUCED AND DEPLOYED IN ARRAYS. THE BEHAVIOR OF THE PROPOSED
MICROLASER WILL BE MODELED BEFORE VERIFICATION IN A PHASE I PROGRAM WHICH WILL
DEMONSTRATE SCALING TO ARRAYS AND PHASING OF THE LASER OUTPUTS. THE LASER DEVELOPED IN
THIS PROGRAM WILL BE ABLE TO PRODUCE SUBNANOSECOND PULSES WITH MW PEAK POWERS. THUS,
OVER AND ABOVE THE ARRAYING OF THE LASER AND ITS USE IN COMMUNICATION, AND ALSO RANGING,
THE LASER WILL BE ABLE TO SERVE AS A MINIATURE SOURCE IN LIDAR ARID WILL ALSO HAVE
APPLICATION IN PHOTOCONDUCTIVE SWITCHING FOR HPM, ULTRA WIDEBAND RADAR AND HIGH POWER
ELECTRICAL SWITCHING.

ENGINEERING DESIGN TEAM, INC. Topics. 91-193 ID#: 9121072
1100 N.W. COMPTON DRIVE, SUITE 306 Office: CSTO

BEAVERTON, OR 97006 Contract #: DAAHO0192CR122

Phone: (503) 690-1234 PI: DAVID LOWRY

Title: THIRD GENERATION SWITCHED MULTI-MEGABIT DATA SERVICE INTERFACE PROPOSAL

Abstract: THE SWITCHED MULTI-MEGABIT DATA SERVICE (SMDS) PROPOSED BY AMERICAN TELEPHONE &
TELEGRAPH (AT&T) IS A SYSTEM FOR THE ECONOMICAL COMMUNICATION OF LARGE AMOUNTS OF
INFORMATION WITH THE SAME INTERCONNECT TOPOLOGY AS THE VOICE PHONE NETWORK. THIS SYSTEM
WILL BE A CATALYST TECHNOLOGY TO BASIC RESEARCH IN THE UNITED STATES. ENGINEERING DESIGN
TEAM, INC. (EDT) INTENDS TO DEVELOP A LOW-COST SMDS INTERCONNECT TECHNOLOGY UTILIZING A
HIGHLY-INTEGRATED SINGLE BOARD INTERFACE WHICH CONNECTS DIRECTLY TO THE PHONE SERVICE AND
ELIMINATES THE NEED FOR ADDITIONAL EQUIPMENT. THIS BOARD WILL BE INSTALLED IN A STANDARD
COMMERCIAL COMPUTER WHICH PROVIDES THE NETWORK INTERCONNECT SERVICE. THE PROPOSED
SYSTEM WILL FUNCTION AT THE DSI AND DS3 LEVELS. DEVELOPMENT AND IMPLEMENTATION OF THIS
LOW COST SMDS INTERFACE WILL ALLOW TRANSFER AND SHARING OF INFORMATION BETWEEN FACILITIES
QUICKLY AND EFFICIENTLY, AND WILL RESULT IN DRAMATICALLY LOWER CONNECTION COSTS, MORE
USERS AND LOWER CONNECTION TARIFFS.

ENSCO, INC. Topic#: 91-017 ID#: 9110329
5400 PORT ROYAL ROAD Office:

SPRINGFIELD, VA 22151 Contract # DAAH0191CR248

Phone: (703) 321-9000 PI: DOUGLAS BAUMGARDT

Title: SEISMIC DISCRIMINANTS IN EURASIA

Abstract: THIS PROPOSED PHASE I RESEARCH PROJECT PROVIDES A UNIQUE OPPORTUNITY TO REVIEW
REGIONAL SEISMIC DISCRIMINANTS, DEVELOP A STATISTICAL METHOD FOR IDENTIFYING EVENTS,
DEVELOP QUALITY CONTROL PROCEDURES FOR ALLOWING FOR EFFECTS OF NOISE AND REGIONAL
PROPAGATION EFFECTS ON DISCRIMINANTS, AND TO STATISTICALLY ANALYZE THE DISCRIMINATION
CAPABILITY OF THESE REGIONAL DISCRIMINANTS. THE LARGE DATABASE OF REGIONAL WAVEFORMS AND
SPECTRA PRODUCED BY THE INTELLIGENT MONITORING SYSTEM (IMS), IMPLEMENTED AT THE CENTER FOR
SEISMIC STUDIES (CSS), WILL BE USED TO TEST THE DISCRIMINATION METHODS. SPECTRAL RMS LEVELS
FOR EACH REGIONAL PHASE WILL BE DETERMINED FOR MANY EARTHQUAKES AND ECONOMIC EXPLOSIONS
IN EURASIA AND INPUT TO THE DISCRIMINATION APPROACH. A MULTIVARIATE, MAXIMUM-LIKELIHOOD
APPROACH WILL BE USED TO ESTIMATE DISCRIMINANT FUNCTIONS FOR DISTINGUISHING EXPLOSIONS AND
EARTHQUAKES. THE METHOD WILL SYSTEMATICALLY ACCOUNT FOR DATA CENSORING WHEN SIGNAL
LEVELS ARE LESS THAN THE NOISE. THE STATISTICAL INTERDEPENDENCE OF THE DISCRIMINANTS WILL
ALSO BEEXAMINED. THE EFFECT ON THE DISCRIMINANTS OF POTENTIAL EVASION SCENARIOS, INCLUDING
DECOUPLING, ARRAY SHOT, AND HIDE-IN-EARTHQUAKE, WILL BE INVESTIGATED. THE RESULTANT
TECHNIQUES WILL BE INCLUDED IN THE INTELLIGENT SEISMIC EVENT SYSTEM (ISEIS) CURRENTLY BEING
DEVELOPED FOR ROUTINE EVENT IDENTIFICATION IN THE IMS. ANTICIPATED BENEFITS - THE RESULTS
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OF THIS STUDY WILL PROVIDE A BETTER UNDERSTANDING OF REGIONAL DISCRIMINANTS ON A
STATISTICAL BASIS. THE ANALYSIS OF THE LARGE IMS DATABASE, COLLECTED FROM THE NEW REGIONAL
ARRAYS AND SINGLE SEISMIC STATIONS LOCATED IN EURASIA, WILL PROVIDE AN EVALUATION OF THE
CAPABILITIES OF THE NEW SEISMIC DATA SOURCES POR EVENT IDENTIFICATION. THE RESULTS OF THIS
RESEARCH WILL BE DIRECTLY INCORPORATED IN THE ISEIS SYSTEM AT THE CSS.

ENSCO, INC. Topic#: 91-086 ID#: 9120794
5400 PORT ROYAL ROAD Office: NMRO

SPRINGFIELD, VA 22151 Countract # DAAHO0192CR050

Phone: (703) 321-9000 P1: ZOLTAN DER

Title: AUTOMATED SEISMIC ANALYSIS USING SUPERVISED MACHINE LEARNING

Abstract: THE SBIR PHASE 1 PROJECT PROPOSED CONSISTS OF THE TESTING OF THE CLASSIFICATION
PERFORMANCE OF SEVERAL RELATED MACHINE LEARNING METHODS TO SEISMIC DISCRIMINATION.
SEVERAL OTHER APPLICATIONS OF THESE METHODS ARE ALSO SUGGESTED. IN THE APPLICATION TO
DISCRIMINATION, THE FOLLOWING DATA SETS WILL BE USED: REGIONAL ARRAY DATA FOR EARTH-QUAKES
AND QUARRY BLASTS IN THE SCANDINAVIAN REGIONS, IRIS DATA RECORDED IN THE USSR AND SELECTED
DATA SETS USED PREVIOUSLY TO DEDUCE DISCRIMINANTS. THE PERFORMANCE OF THESE TECHNIQUES
WILL BE EVALUATED BY VARIOUS DATA PARTITIONING AND RESAMPLING METHODS. THE OBIECTIVE OF
THIS RESEARCH IS TO MAKE USE OF THE EXTENSIVE PARAMETRIC DATA GENERATED BY THE IMS. BY
GENERATING NEW RULES FROM THE DATA BY THE MACHINE-LEARNING ALGORITHMS AND INCLUDING
THEM IN THE SYSTEM, THE COGNITIVE CAPABILITIES OF THE IMS CAN BE CONTINUOUSLY UPGRADED.
THE AUTOMATIC DISCRIMINATION SCHEMES TO BE TESTED AND DEVELOPED UNDER THIS PROJECT CAN
BE INCORPORATED INTO THE IMS AND UPGRADED CONTINUOUSLY AS NEW DATA BECOME AVAILABLE.
THIS WOULD LEAD TO THE ANTICIPATED BENEFIT OF CONTINUOUS IMPROVEMENT OF THE
DISCRIMINATION CAPABILITY OF IMS.

ENSCO, INC. Topic#: 91-226 ID#: 9120796
5400 PORT ROYAL ROAD Office: MICOM

SPRINGFIELD, VA 22151 Contract #: DAAH0192CR061

Phone: (703) 321-9000 PI: ROBERT GRAY

Title: SYSTEM FOR LOCATING TANK MOUNTED GUNS

Abstract: THE OBJECTIVE OF THE PROPOSED EFFORT IS TO QUALIFY AN INNOVATIVE TECHNIQUE FOR
DETECTING TANK MOUNTED GUNS USING NON-IMAGING (THERMAL) SENSORS. TWO EXPERIMENTAL
STUDIES WILL BE PERFORMED TO CHARACTERIZE THE INDUCED RESPONSE OF TANK MOUNTED GUNS. THE
TWO TECHNIQUES ARE QUITE DIFFERENT, ONE 1S ACOUSTIC AND ONE IS ELECTROMAGNETIC, BUT THE
BASIC DESIGN OF THE EXPERIMENTS IS VERY SIMILAR. A BROADBAND SOURCE WILL BE USED TO EXCITE
THE GUN BARREL OF A TANK (OR A SCALE MODEL OF A TANK). MEASUREMENTS USING EXISTING SENSORS
WILL BE PERFORMED TO DETERMINE THE RESPONSE OF THE GUN. VARIATIONS IN SYSTEM/EXCITATION
WAVE WILL BE INCLUDED IN THE EXPERIMENT DESIGN. THE EXPERIMENTAL DATA WILL BE ANALYZED
TO DETERMINE THE SIGNAL STRENGTHS AND SPECTRUM OF THE GUN RESPONSE. SUFFICIENT DATA WILL
BE PROCESSED TO NORMALIZE OUT UNCERTAINTIES IN THE DATA DUE TO SOURCE VARIATIONS.
AVAILABLE DISTANT DATA WILL BE USED IN ESTIMATING THE DETECTION RANGE OF EACH TECHNIQUE.
ANALYTICAL MODELS WILL BE USED TO VERIFY THE EXPERIMENTAL RESULTS. ONE OF THE TECHNIQUES
WILL BE SELECTED FOR DEVELOPMENT INTO A CONCEPTUAL DESIGN. THE SYSTEM CONCEPT WILL BE
DETAILED ENOUGH TO INCLUDE SOURCE REQUIREMENTS, SENSORS AND PROCESSING NECESSARY FOR THE
LOCATION TECHNIQUE. THE CONCEPT WILL BE DOCUMENTED IN A FINAL REPORT ALONG WITH THE
EXPERIMENTAL AND ANALYTICAL RESULTS. THE COMPLETE DETECTION SYSTEM, DEVELOPED DURING
PHASE II, WILL PROVIDE THE ABILITY TO LOCATE TANKS AT DISTANCES OF 2 TO 4 KM. IN ADDITION TO
THE MILITARY SYSTEM APPLICATIONS, THE LOCATOR SYSTEM COULD BE UTILIZED IN TREATY
MONITORING. IT COULD SERVE AS A BACK-UP TECHNIQUE TO ON-SITE INSPECTIONS AND NATIONAL
TECHNICAL MEANS PROVIDING ADDITIONAL INFORMATION ON THE LOCATION OF CONCEALED OR
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COVERED TANKS THAT MUST BE MONITORED UNDER THE CONVENTIONAL PORCES IN THE EUROPE TREATY.

ENTERPRISE INTEGRATION TECHNOLOGIES CORP Topic#: 91-031 ID#: 9110366
P.O. BOX 2310 Office:

STANFORD, CA 94309 Contract #: DAAHO191CR193

Phone: (408) 432-6300 PL: J. PAN

Title: THE MANUFACTURING KNOWLEDGE SYSTEM INTEGRATION FRAMEWORK

Abstract: THE MANUFACTURING KNOWLEDGE SYSTEM (MKS) IS A PROTOTYPE FRAMEWORK FOR COMPUTER
INTEGRATED MANUFACTURING (CIM) OF SEMICONDUCTORS WHICH IS UNDER DEVELOPMENT AT THE
STANFORD CENTER FOR INTEGRATED SYSTEMS. THIS SYSTEM IS A SIGNIFICANT STEP FORWARD IN
ADDRESSING THE ISSUES OF OPENNESS, AVAILABILITY AND MAINTAINABILITY WHICH HAVE LIMITED THE
APPLICATION OF CIM TO THE STRATEGICALLY IMPORTANT SEMICONDUCTOR INDUSTRY. WHILE THIS
RESEARCH PROGRAM IS STILL UNDERWAY, PRODUCT DEVELOPMENT OF SPECIFIC COMPONENTS OF THE
SYSTEM MAY NOW BE UNDERTAKEN AND WILL ACCELERATE THE EFFECTIVE AVAILABILITY OF THIS
SOFTWARE TO THE SEMICONDUCTOR INDUSTRY. THIS PROPOSAL ADDRESSES THE NECESSARY ELEMENTS
OF TRANSPFORMING THE RESULTS OF A BASIC RESEARCH PROGRAM INTO A VIABLE PRODUCT.
SPECIFICALLY, PHASE I ADDRESSES THE MARKET RESEARCH AND PRODUCT DEVELOPMENT PLANNING
THAT ARE ESSENTIAL PARTS OF ANY NEW PRODUCT INTRODUCTION. THEN, PHASE 11 IS EXPECTED TO
ADDRESS THE CONVERSION AND DEMONSTRATION OF PROTOTYPICAL SOFTWARE INTO A ROBUSTPRODUCT
SUITABLE FOR BETA TESTING AT A PLANNED COMMERCIAL SITE AND AT SEMATECH RESULTING IN THE
EARLY APPLICATION OF MKS IN INDUSTRY. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL
APPLICATIONS - THIS COUPLING OF THE SBIR PROGRAM WITH ON-GOING BASIC RESEARCH PROVIDES
CRITICAL FUNDING FOR TECHNOLOGY TRANSFER THAT OTHERWISE WOULD NOT BE AVAILABLE. IN
ADDITION, THE PROPOSED PHASE II DEMONSTRATION AT SEMATECH WILL ACCELERATE THEIR CIM
SCHEDULE BY AT LEAST 12 MONTHS AND EXTEND THEIR GOALS BEYOND THE WORK CELL CONTROLLERS
TO THE SHOP FLOOR CONTROL LEVEL. THE EARLY AVAILABILITY OF A CIM FRAMEWORK WILL BENEFIT
ALL CIM VENDORS BY PROVIDING A MUCH NEEDED STANDARD FOR SYSTEM INTEGRATION.

ENTERPRISE INTEGRATION TECHNOLOGIES CORP Topic#: 91-052 ID#: 9110640
P.O. BOX 2310 Office:

STANFORD, CA 94309 Contract # DAAH0191CR309

Phone: (415) 725-3643 PI: JAY GLICKSMAN

Title: A COMMUNICATION FRAMEWORK FOR COMPUTER SUPPORTED COOPERATIVE MECHANICAL DESIGN
Abstract: AN ENGINEERING FRAMEWORK NEEDED TO REDRESS CRITICAL INFORMATION SHARING,
COMMUNICATION AND COORDINATION ISSUES THAT ARE ALL BUT IGNORED BY TODAY'S CAD SYSTEMS.
THE PROPOSED PROJECT WILL COMBINE SOPHISTICATED DARPA-SPONSORED TECHNOLOGY, SUCH AS
SHARED KNOWLEDGE REPRESENTATIONS AND INTELLIGENT AGENTS, WITH EMERGING MAINSTREAM
INPORMATION TECHNOLOGIES LIKE HYPERMEDIA, EXPERT SYSTEMS, AND ELECTRONIC MAIL, TO CREATE
A UNIQUE COMPUTER-SUPPORTED COOPERATIVE MECHANICAL DESIGN ENVIRONMENT THAT IS BOTH
PRACTICAL AND TRULY USEFUL TO ENGINEERS. EACH PARTICIPANT WILL HAVE HIS'HER OWN
PARTICULAR PRODUCT PERSPECTIVE AND AUTOMATED ANALYSIS TOOLS, BUT EVERYONE ON THE PROJECT
WOULD BE TIED TOGETHER THROUGH SHARED ON-LINE HANDBOOKS, CATALOGS, AND NOTEBOOKS. THESE
RESOURCES WOULD BE ACCESSED IN A UNIFORM FASHION VIA A HIGHLY INTUITIVE USER INTERFACE
RUNNING ON EVERYONE’'S WORKSTATION OR PC. PHASE 1 OF THIS PROJECT WILL DEVELOP A PLAN FOR
INTEGRATING THE KEY TECHNOLOGIES AND EVALUATING THE POTENTIAL PRODUCTIVITY GAIN FROM
APPLYING THEM IN INDUSTRIAL SETTINGS. THROUGH INTERACTIONS WITH WORKING ENGINEERS AT
LOCKHEED, WE WILL POCUS ON SYSTEM FEATURES THAT PROVIDE THE HIGHEST PRODUCTIVITY GAINS
FOR THE LEAST PROGRAMMING EFPORT, AND THEN BUILD A SMALL PROTOTYPE OF THE PROPOSED
ENVIRONMENT, LEVERAGING ON TOOLS ALREADY AVAILABLE IN OUR DARPA-SPONSORED RESEARCH
SYSTEMS. WE WILL EVALUATE THE PROTOTYPE IN COLLABORATION WITH LOCKHEED AND OTHER
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AEROSPACE COMPANIES. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS- ElI TECH'S
CHARTER IS TO PRODUCTIZE THE RESULTS OF ITS COLLABORATIVE RESEARCH WITH STANFORD
UNIVERSITY IN CONCURRENTENGINEERING AND INTELLIGENT CIM. THIS PROJECT WOULD SIGNIFICANTLY
SHORTEN THE TIME TO TRANSFER OUR RESEARCH ON SUPPORTING DISTRIBUTED DESIGN TEAMS INTO
INDUSTRIAL TOOLS,

ENTROPIC RESEARCH LABORATORY, INC. Topic#: 91-038 ID#: 9110418
600 PENNSYLVANIA AVE,, S.E., SUITE 202 Office:

WASHINGTON, DC 20003 Contract #2 DAAH0191CR306

Phone: (301) 459-4343 PI: PATRICK JOHNSON

Title: PARALLEL-PROCESSING SUPPORT MODULE

Abstract: BECAUSE SOFTWARE HAS BECOME A DOMINANT FACTOR INSIGNAL-PROCESSING R&D,
PRODUCTIVITY DEPENDS HEAVILY ON SOFTWARE ENGINEERING ISSUES: EASE OF WRITING NEW
SOFTWARE, RE-USING EXISTING SOFTWARE, AND EXCHANGING TECHNOLOGY BETWEEN DIFFERENT
GROUPS. RESEARCHERS WHO USE HIGHLY PARALLEL SIMD MACHINES, OR OTHER MACHINES WITH
UNCONVENTIONAL ARCHITECTURES, HAVE DIFFICULTY IN EXCHANGING TECHNOLOGY WITH USERS OF
DIFFERENT MACHINES, EVEN OF THE SAME GENERAL CLASS. TO ADDRESS THIS PROBLEM, A NEW
PARALLEL-PROCESSING SUPPORT MODULE WILL BE DEVELOPED TO EXTEND THE COMMERCIALLY
SUCCESSFUL ENTROPIC SIGNAL PROCESSING SYSTEM (ESPS). THE DESIGN OF THIS MODULE WILL USE
ADVANCED SOFTWARE-ENGINEERING TECHNIQUES TO FACILITATE WRITING SIGNAL-PROCESSING
APPLICATION PROGRAMS SO THAT THEY CAN MAKE EFFECTIVE USE OF A PARALLEL MACHINE AND ARE
EASILY PORTABLE FROM ONE MACHINE TO ANOTHER. THESE TECHNIQUES, WHICH INCLUDE ABSTRACT
INTERFACES, OBJECT-ORIENTED PROGRAMMING, AND SELF-DESCRIBING OBJECTS, HAVE ALREADY BEEN
APPLIED TO SIGNAL PROCESSING IN ESPS AND ITS GRAPHICAL INTERFACE, WAVES +, WHICH ARE RAPIDLY
BECOMING POPULAR AT MANY OF THE WORLD'S LEADING SIGNAL-PROCESSING CENTERS. ESPS AND
WAVES + WILL SERVE AS A TECHNOLOGY BASE FOR THE PARALLEL-PROCESSINGSUPPORT MODULE. PHASE
I WILL INCLUDE A DEFINITION OF REQUIREMENTS AND DESIGN OF THE MODULE INTERFACE.
ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE PARALLEL-PROCESSING SUPPORT
MODULE WILL BENEFIT THE FEDERAL GOVERNMENTBECAUSE OF THE CONSIDERABLESIGNAL-PROCESSING
R&D WORK ITS SUPPORTS, INCLUDING THE COMPUTATIONAL INTENSIVE SORT THAT BENEFITS FROM THE
USE OF HIGHLY PARALLEL MACHINES. THE PARALLEL-PROCESSING SUPPORT MODULE WILL ENABLE THIS
WORK TO PROCEED FASTER AND MORE EFFICIENTLY.

ENVIRONMENTAL BIOTECHNOLOGIES, INC. Topic#: 91-111 ID#: 9120529
P.O. BOX 371477 Office: DSO

MONTARA, CA 94037 Contract #: DAAH0192CRO051

Phone: (415) 728-8609 P1: DOUGLAS MUNNECKE

Title: DEVELOPMENT OF MICROBIAL HOST SYSTEM FOR ENVIRONMENTAL APPLICATIONS

Abstract: THE MILITARY HAS A TREMENDOUSLY WIDE RANGE OF HAZARDOUS CHEMICALS THAT NEED
REMEDIATING IN BOTH SOIL. AND WATER ENVIRONMENTS. MICROBIAL PROCESSES HAVE SHOWN PROMISE
FOR REMEDIATING MANY OF PROBLEMS FACED BY MILITARY CLEAN UP EFFORTS INVOLVING
HYDROCARBON FUELS, SOLVENTS, GREASE, PESTICIDES, AMMUNITIONS AND NERVE AGENTS. IN ADDITION
TO POTENTIAL WIDESPREAD APPLICATIONS, BIOLOGICAL REMEDIATION PROCESSES TEND TO OFFER LOW
COSTS IN COMPARISON TO INCINERATION AND CHEMICAL TECHNOLOGY. THE OBJECTIVE OF THIS
PROPOSED RESEARCH PROGRAM WILL BE TO DEVELOP AN ENVIRONMENTAL MICROBIAL HOST SYSTEM,
MUCH LIKE THE INDUSTRIAL MICROBIAL HOSTS USED IN THE INDUSTRIAL ENZYME AND
BIOPHARMACEUTICAL INDUSTRIES TO PRODUCE DESIRED PRODUCTS. IN THIS CASE HOWEVER, THE HOST
ORGANISM WILL BE DEVELOPED TO HAVE THE BASIC PROPERTIES REQUIRED FOR ENVIRONMENTAL
APPLICATIONS AND SERVE AS A VEHICLE POR CARRYING THE SPECIFIC METABOLIC FUNCTIONS REQUIRED
FOR A GIVEN REMEDIATION TASK. THIS WILL ALLOW FOR RAPID TECHNOLOGY DEVELOPMENT AND
MARKET INTRODUCTION INTO THE EXPECTED $200-300 MILLION/YEAR BIOREMEDIATION MARKETS.
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HAVING A MICROBIAL HOST SYSTEM FOR ENVIRONMENTAL APPLICATIONS WILL DRAMATICALLY SPEED
UP THE DEVELOPMENT PROCESS OF BIOTECHNOLOGY FOR THE REMEDIATION OF HAZARDOUS WASTES IN
BOTH SOIL AND WATER ENVIRONMENTS.

ENVIRONMENTAL PHYSICS, INC. Topic#: 91-111 ID#: 9120395
1017 WESTHOLME AVENUE Office: DSO

LOS ANGELES, CA 90024 Contract #: DAAHO0192CR062

Phone: (907) 488-4575 P1: CARL OVERPECK

Title: MOBILE HAZARDOUS WASTE REMEDIATION SYSTEM

Abstract: ENVIRONMENTAL PHYSICS, INCORPORATED (EPI) PROPOSES TO DEMONSTRATE THE FEASIBILITY
AND THE DESIGN OF A MOBILE HAZARDOUS WASTE REMEDIATION SYSTEM IN PHASE 1. THIS EFPORT IS
BULLT ON EXTENSIVE RESEARCH INFORMATION OF A PROTOTYPE PLASMA TORCH AND FIELD EXPERIENCE
OF CLEANING UP HAZARDOUS WASTES. EPI'S MOBILE SYSTEM COMBINES EXISTING ROTARY KILN
TECHNOLOGY WITH AN ADVANCED PLASMA TORCH AND SEPARATOR. ON ACCOUNTOF ITS HIGH ELECTRON
TEMPERATURE, THE INTEGRATED SYSTEM ACHIEVES THE COMPLETE DISSOCIATION OF WASTE INTO
CHARGED MOLECULES AND IONS WHICH ARE SEPARABLE AND COLLECTIBLE IN STABLE AND BENIGN
STATES. EPI'S UNDERSTANDING OF THE PHYSICS OF THE PLASMA TORCH PERMITS IT TO SCALE THE
RESULTS FROM A LABORATORY DEVICE INTO A FIELD OPERATING UNIT. KEY BENEFITS OF EPI'S MOBILE
HAZARDOUS WASTE REMEDIATION SYSTEM INCLUDE: FIELD OPERABILITY; DESTRUCTION REMOVAL
EFFICIENCY (DRE) OF AT LEAST 99.99%; SUITABILITY FOR USE ON DIOXIN, HALOGENATED SOLVENTS,
HYDROCARBON AND SIMILAR WORK STREAMS; HIGH LEVEL OF SAFETY WITH CONTINUOUS DIAGNOSTIC
MONITORING; COMPLIANCE WITH EXISTING EPA REGULATIONS; REMEDIATION COST COMPARABLE TO
CURRENT TECHNOLOGIES ($500/TON).

EQUIMAX COMMUNICATIONS CORP. Topic#: 91-002 ID#: 9110481
59 HARDY DRIVE Office:

PRINCETON, NJ 08540 Contract #: DAAH0191CR190

Phone: (609) 683-5634 PI: VINCENT POOR

Title: ACT-BASED SIGNAL PROCESSING FOR NEAR-FAR RESISTANT DIRECT-SEQUENCE SPREAD SPECTRUM

Abstract: DIRECT-SEQUENCE SPREAD-SPECTRUM MULTIPLE-ACCESS (DS/SSMA) IS THE TECHNOLOGY OF
CHOICE IN A WIDE VARIETY OF MILITARY RADIO NETWORKS WHERE MULTIPLE-ACCESS CAPABILITIES,
ANTIJAMMING, LOW PROBABILITY OF INTERCEPT, AND DYNAMIC TOPOLOGIES ARE IMPORTANT. THE
PRINCIPAL SHORTCOMING OF OPERATIONAL RADIO NETWORKS USING DS/SSMA COMMUNICATION SYSTEMS
IS THE NEAR-FAR PROBLEM, WHICH REFERS TO THE (POSSIBLY SEVERE) PERFORMANCE DEGRADATION
CAUSED BY THE DISSIMILARITY OF THE RECEIVED POWERS OF A SET OF USERS WHO TRANSMIT
SIMULTANEOUSLY THROUGH THE SAME CHANNEL. THE EMERGING DISCIPLINE OF MULTIUSER DETECTION
HAS OPENED THE THEORETICAL POSSIBILITY OF OBTAINING DEMODULATORS THAT ARE IMMUNE TO THE
NEAR-FAR PROBLEM. THIS PRESENTS A VERY SIGNIFICANT WINDOW OF OPPORTUNITY POR THE
DEVELOPMENT OF THE NEXT GENERATION OF DS/SSMA DEMODULATORS. THESE MULTIUSER
DEMODULATORSREQUIRE THE IMPLEMENTATIONOF WIDEBAND PROGRAMMABLEMATCHED FILTERS WITH
HIGH DATA RATES AND LARGETIME-BANDWIDTH PRODUCTS, AND WITH VERY SHORT PERIODS BETWEEN
READJUSTMENT OF TAPS. ACOUSTIC CHARGE TRANSPORT (ACT) TECHNOLOGY CONSTITUTES THE MOST
PROMISING TECHNOLOGY WITH WHICH TO IMPLEMENT SUCH STRUCTURES, AND THEREBY TO REALIZE
THESE GAINS IN PRACTICE. THUS, IT IS THE OVERALL OBJECTIVE OF THE PROPOSED PROJECT TO DEVELOP
ACT-BASED SIGNAL PROCESSING ARCHITECTURES FOR NEAR-FAR-RESISTANT DEMODULATION OF DS/SSMA
SIGNALS. THIS GENERAL OBJECTIVE CAN BE BROKEN DOWN INTO SEVERAL INTERMEDIATE AND SPECIFIC
OBJECTIVES FOR PHASE I, INCLUDING THE DERIVATION OF IMPLEMENTABLE FORMS OF NEAR-FAR
RESISTANCE ALGORITHMS; THE DEVELOPMENT OF ACT SIGNAL-MICROPROCESSOR-BASED SIGNAL
PROCESSING ARCHITECTURES TO IMPLEMENT THESE ALGORITHMS; THE ASSESSMENT OF THE
IMPROVEMENT IN BIT-ERROR RATES THAT CAN BE ACHIEVED BY THESE NEW ARCHITECTURES; AND THE
ASSESSMENT OF THE RANGES OF FORMAT PARAMETERS FOR WHICH THESE ARCHITECTURES ARE
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PRACTICAL. THE RESULTS OF THIS PHASE [ EFFORT WILL LEAD DIRECTLY TO A PHASE Il EFRORT IN WHICH
THE MOST PROMISING NEAR-FAR-RESISTANT SIGNAL PROCESSING ARCHITECTURES IDENTIFIED IN PHASE
1 WILL BE DEVELOPED.

EXCEL SUPERCONDUCTOR, INC. Topic#: 91-055 ID#: 9110837
140-20 KEYLAND COURT, SUITE 2 Office:

BOHEMIA, NY 11716 Contract #: DAAH0191CR299

Phone: (516) 563-7067 PI: RAMA RAO

Title: HIGHLY SENSITIVE FAR INFRARED SENSOR FABRICATED WITH HIGH TC TL-BA-CA-CUO
SUPERCONDUCTOR THIN FILMS

Abstract: IN THE PROPOSED PROGRAM, FOR THE FIRST TIME, FEASIBILITY OF DEVELOPING AND
CHARACTERIZING HIGHLY SENSITIVE BOLOMETER IN THE 10-100 xM WAVELENGTH REGION USING HIGH
TEMPERATURE T1-BA-CA-CU-O SUPERCONDUCTINGTHIN FILM, IS EXAMINED. THESE MATERIALS BECAUSE
OF THE LOW BAND GAP ENERGY ( = 25 MEV) AND SHARP TRANSITION TEMPERATURE, THEY ARE
INHERENTLY CAPABLE OF DETECTING RADIATION OVER A WIDE WAVELENGTH RANGE DOWN TO 100 xM
WITH A HIGH SENSITIVITY. FURTHERMORE BECAUSE OF TC =~ 125 K, THEY CAN BE OPERATED EFFICIENTLY
AT LIQUID NITROGEN TEMPERATURE. RECENTLY, IN A PRELIMINARY EXPERIMENT, WE HAVE OBSERVED
A HIGHLY SENSITIVE (10 V/W) BOLOMETRIC RESPONSE WITH YBCO FILMS SUBJECTED TO 0.5 xM LASER
RADIATION AT OR ABOVE THE TRANSITION TEMPERATURE. THIS WORK WAS THE WORLD'S FIRST
DEMONSTRATION OF BOTH EQUILIBRIUM AND NON-EQUILIBRIUM DETECTION MADE IN THIS NEW CLASS
OF HIGH TEMPERATURE SUPERCONDUCTOR. IN THE PROPOSED WORK, EXTREMELY SMOOTH AND
OPTICALLY SEMI-TRANSPARENT T1-BA-CA-CU-O SUPERCONDUCTING FILMS AS THIN AS 80 NM DEPOSITED
ON SUITABLE SUBSTRATES BY PLASMA ASSISTED 1.ASER DEPOSITION TECHNIQUE WILL BE PURCHASED.
IN ORDER TO IMPROVE THE RESPONSIVITY OF THE DETECTOR, THESE FILMS WILL BE PATTERNED IN A
MEANDER SHAPE BY LASER INDUCED ETCHING PROCESS. FOR INFRARED DETECTION, A 10.6 uM CO2 LASER
SOURCE WILL BE MODULATED AND GUIDED THROUGH AN OPTICAL FIBER TO THE DETECTOR. IN PHASE
1, THERMAL RESPONSE OF THESE DETECTORS AT 10.6 uM, TEMPERATURE AND WAVELENGTH (10-100 xM)
DEPENDENCE OF THE RESPONSE WILL BE STUDIED. THE RESPONSIVITY OF THE DETECTOR IS ESTIMATED
TO BE TEN TO THE POWER FOUR VOLTS PER WATT WHICH IS SEVERAL ORDERS OF MAGNITUDE HIGHER
THAN PRESENTLY AVAILABLE ANY KIND OF DETECTORS OPERATING AT LIQUID NITROGEN TEMPERATURE
IN THE SUB-MM REGION. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE
POTENTIAL COMMERCIAL APPLICATIONS OF THESE DEVICES ARE IN THE AREA OF SUB-MM SPECTROMETER,
RADIOMETER, NIGHT VISION, AND OPTICAL COMMUNICATIONS.

FIMOD CORP. Topic#: 91-136 ID#: 9120783
P.O. BOX 11192 Office: SPO

BLACKSBURG, VA 24062 Contract #: DAAH0192CR121

Phone: (703) 552-9289 PI: BERND ZIMMERMANN

Title: OPTICAL FIBER TIME DOMAIN SENSOR NETWORKS

Abstract: WE PROPOSE AN ALL-DIELECTRIC FIBER OPTIC TIME DOMAIN SENSOR NETWORK WHICH ALLOWS
QUASI-DISTRIBUTED, REAL TIME STRAIN, TEMPERATURE, AND PRESSURE MONITORING. THE SYSTEM
PROVIDES FAST DATA RATES, PROVIDES LOW SIGNAL ATTENUATION, OFFERS IMMUNITY TO CORROSION
AND ELECTRO-MAGNETIC INTERFERENCE, AND REDUCES NETWORKING COMPLEXITY. THE PROPOSED
FIBER ARRAY IS AMENABLE TO SUBMERSED AND/OR BURIED APPLICATIONS, AND MAY OPERATE OVER A
WIDE TEMPERATURERANGE. THE SENSORS ARE BASED ON TIME DOMAIN PRINCIPLES WHERE PARAMETERS
TO BE MONITORED ARE DETERMINED FROM CHANGES IN OPTICAL PULSE TIME OF FLIGHT. NOVEL FIBER
OPTIC REENTRANT LOOP TECHNOLOGY IS PROPOSED TO ALLOW UNPRECEDENTED TIME DOMAIN
MEASUREMENTRESOLUTION. THEPROPOSED SYSTEM OFFERS EXTREMELY RELIABLE, MULTI-PARAMETER,
QUASI-DISTRIBUTED SENSING CAPABILITIES. COMMERCIAL APPLICATIONS INCLUDE PLANT
ENVIRONMENTS, BUILDING SAFETY, AND QUANTITATIVE NON-DESTRUCTIVE EVALUATION.
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POSTER-MILLER, INC. Topic#: 91-010 ID#: 9110787
350 SECOND AVENUE Office:

WALTHAM, MA 02154 Contract # DAAH0191CR231

Phone: (617) 890-3200 PI: ARNIS MANGOLDS

Title: NONLETHAL BALLISTICALLY DEPLOYED SNARE NETS

Abstract: A MEANS OF BALLISTICALLY DEPLOYING A SNARE NET IS PROPOSED. THE SYSTEM MAY BE USED
TO DELAY, CONFUSE OR INCAPACITATE INDIVIDUALS OR CROWDS IN THE OPEN OR IN CONFINED SPACES.
THE SYSTEM CAN BE CONFIGURED TO BE LAUNCHED VIA BULLET TRAP, 40MM GRENADE LAUNCHER OR
VIA SPECIALLY BUILT LAUNCH TUBE. A NUMBER OF APPLICATIONS ARE SUGGESTED, EACH WITH UNIQUE
DESIGN CONSIDERATIONS. THE PRIMARY PROBLEM ISA BALANCE OF MAINTAINING DEPLOYMENT OVER A
USEABLE RANGE WHILE ENSURING THE ENERGY CONTENT IS UNDER LETHAL LIMITS. A UNIQUE MEANS
OF CONTROL DRAG AND MOMENTUM IS SUGGESTED. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL
APPLICATIONS - THE PROPOSED MECHANISM PROVIDES A NONLETHAL MEANS OF DETAINING PERSONNEL
POR PURPOSES OF PREVENTING ESCAPE, ATTACK OR UNWARRANTED MOVEMENT. LAW ENFORCEMENT
AGENCIES AS WELL AS SPECIAL OPERATIONS UNITS MAY FIND IMMEDIATE APPLICATION. FORCE
PROTECTION IN SENSITIVE LIC ENVIRONMENTS OR PROTECTION OF CRITICAL INSTALLATIONS WILL FIND
A NEED FOR SUCH A SYSTEM.

FOSTER-MILLER, INC. Topic#: 91-025 ID#: 9110362
350 SECOND AVENUE Office:

WALTHAM, MA 02154 Contract #2 DAAHO191CR228

Phone: (617) 890-3200 Pi: MARK DRUY

Title: NOVEL IN SITU FIBER OPTIC FTIR SENSOR TO CONTROL CVD PROCESSES

Abstract: FOSTER-MILLER PROPOSES TO DEVELOP A NOVEL IN SITU FIBER OPTIC FTIR SENSOR TO CONTROL
CHEMICAL VAPOR DEPOSITION PROCESSES AND PLASMA ETCHING OF SEMICONDUCTORS. THIS NEW
PROCESS CONTROL SYSTEM WILL BE BASED ON FOSTER-MILLER'S HIGHLY SUCCESSFUL REMOTE FIBER
OPTIC FTIR POLYMER REACTION MONITOR. THIS DEVICE WAS DEVELOPED BY POSTER-MILLER TO MONITOR
AND CONTROL POLYMERIC REACTIONS IN HOSTILE ENVIRONMENTS, AND IS A WINNER OF A 1990 R&D 100
AWARD. IN PHASE I, FOSTER-MILLER WILL TEAM WITH SPIRE CORPORATION TO DEMONSTRATE KEY
ELEMENTS OF THE SYSTEM. WE WILL DEMONSTRATE THAT THE FIBER OPTIC FTIR DEVICE MEASURE GAS
PHASE COMPOSITIONS OF III-V INGAASP PRECURSORS IN REAL-TIME IN ATYPICAL MOCVD REACTOR. WE
SHALL RESOLVE KEY ISSUES OF PRACTICAL IMPLEMENTATION SO THAT THE SYSTEM WILL BE READY FOR
IMMEDIATE INTEGRATION INTO AN MOCVD REACTOR. IN CONJUNCTION WITH SPIRE CORPORATION, WE
WILL INTEGRATE THE PROCESS MONITOR INTO AN MOCVD SYSTEM IN PHASE II. REPRODUCIBLE GROWTH
OF INGAASP EPILAYERS WITH IMPROVED UNIFORMITY IN PHASE II WILL PROVIDE A FIRM BASIS FOR A
COMMERCIALLY SUCCESSFUL PHASE Il MARKET INTRODUCTION. ANTICIPATED BENEFITS/POTENTIAL
COMMERCIAL APPLICATIONS - THE PRECISE, REAL-TIME MEASUREMENT AND CONTROL OF GAS PHASE
REACTANTSIN CVD PROCESS REACTORS WILL SIGNIFICANTLY IMPROVE THE YIELD AND REPRODUCIBILITY
OF CVD AND PLASMA ETCHED SEMICONDUCTORS. THIS WILL RESULT IN SIGNIFICANT REDUCTION IN THE
COST OF A BROAD VARIETY OF ELECTRONIC AND OPTOELECTRONIC DEVICES TO DOD. IT COULD WELL
LEAD TO SIGNIFICANT ENHANCEMENT OF THE UNITED STATES’ ABILITY TO COMPETE WITH OTHER
TECHNICALLY ADVANCED ECONOMIES IN THE PRODUCTION AND MARKETING OF ADVANCED
SEMICONDUCTORS.

FOSTER-MILLER, INC. Topic#: 91-070 ID#: 9110800
350 SECOND AVENUE Office:

WALTHAM, MA 02154 Contract #: DAAHO0191CR226

Phone: (617) 890-3200 PI: ROBERT KOVAR

Title: SOL-GEL TRANSFER MOLDING OF CERAMIC MATRIX COMPOSITES
Abstract: THE INNOVATION WE PROPOSE, "SOL-GEL TRANSFER MOLDING" (SGTM), USES A NEW SOL-GEL
TECHNIQUE AND A FIBER PREFORM TO PRODUCE NEAR NET-SHAPE, LOW COST, HIGH PERPORMANCE,
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CERAMIC MATRIX COMPOSITES (CMCS) COST EFFECTIVELY. THIS NEW SOL-GEL PROCESS USES A
PROCESSING AID AND AS A RESULT YIELDS CRACK-FREE CERAMIC OXIDES WITH GREATER THAN 90
PERCENT THEORETICAL DENSITY (COMPARED TO ONLY 50 PERCENT FOR CONVENTIONAL SOL-GEL
PROCESS). THIS ADDRESSES ALL THE KEY PROBLEMS SUCH AS SHRINKAGE, MICROPOROSITY, AND
CRACKING, WHICH HAVE LONG HINDERED THE MORE WIDE-SPREAD USE OF SOL-GEL PROCESS FOR
COMPOSITES. OUR APPROACH IS BASED ON "RESIN TRANSFER MOLDING," WIDELY USED IN THE PLASTICS
INDUSTRY FOR FIBER REINFORCED COMPOSITES, AND WILL INVOLVE INTRODUCING A LOW VISCOSITY
SOL-GEL SOLUTION INTO A SPECIALLY DESIGNED MOLD CONTAINING A FIBER PREFORM. COMPLEX SHAPES
WITH MINIMUM POST-PROCESS MACHINING CAN BE MADE BY THIS TECHNIQUE. THE PHASE I WILL
DEMONSTRATE THE FEASIBILITY OF THIS TECHNOLOGY BY (A) DESIGNING AND TESTING OF A SOL-GEL
TRANSFER MOLDING APPARATUS: (B) FABRICATING CYLINDRICAL PARTS OF ONE OXIDE COMPOSITION, (C)
CHARACTERIZING THE TOUGHNESS, MICROSTRUCTURE, AND MECHANICAL PROPERTIES OF THERESULTING
COMPOSITES, AND (D) SUGGESTING DESIGN IMPROVEMENTS FOR THE PHASE Il PROGRAM. THE PHASE 11
PROGRAM WILL OPTIMIZE THE PROCESS FOR MAXIMUM STRENGTH, TOUGHNESS AND HIGH TEMPERATURE
PCZRFORMANCE. WE WILL FABRICATE MORE STRENGTH, TOUGHNESS AND HIGH TEMPERATURE
PERFORMANCE. WE WILL FABRICATE MORE COMPLEX GEOMETRIES (SUCH AS ROTOR BLADES) USING
REINFORCING FIBERS AND TWO CERAMIC MATRICES OF INTEREST TO THE DARPA. THE SUCCESS OF THE
PROPOSED APPROACH WILL PROVIDE THE DOD WITH A RAPID, COST-EFFECTIVE MEANS OF PRODUCING
HIGH PERFORMANCE COMPLEX GEOMETRY CMCs.

FOSTER-MILLER, INC. Topic#: 91-099 ID#: 9120294
350 SECOND AVENUE Office: DSO

WALTHAM, MA 02154 Contract #: DAAH0192CR166

Phone: (617} 890-3200 PI: JOHN GASSNER

Title: CERAMIC SHIELDS FOR SATELLITE PROTECTION AGAINST HYPERVELOCITY IMPACT

Abstract: IN THIS EFFORT, FOSTER-MILLER PROPOSES TO EXAMINE A TRULY INNOVATIVE APPROACH FOR
PROTECTING SATELLITES AGAINST DEBRIS PARTICLES OR OTHER PROJECTILES TRAVELING AT
HYPERVELQCITIES OF 5 TO 20 KM/SEC. TO DEMONSTRATE THE FEASIBILITY OF THIS APPROACH, WE WILL
CONDUCT A PHASE I PROGRAM INVOLVING BOTH HYPERVELOCITY TESTING AND ANALYSIS. OUR PHASE
1 TEAM INCLUDES WELL-KNOWN AND RECOGNIZED EXPERTS IN BOTH OF THESE AREAS. THIS INTRIGUING
APPROACH USES A CERAMIC IN CONJUNCTION WITH METALLIC MATERIALS WHICH SERVE AS
"FRAGMENTORS” TO DESTROY THE PROJECTILE AS IT IMPACTS THE SHIELD. THIS MATERIAL ACTS AS A
DUAL MODE, DEBRIS-FRAGMENTING COMPOSITE TO DISINTEGRATE THE PARTICLE AND DISPERSE IT
HARMLESSLY. INCLUDEDIS THE POTENTIAL FOR ENHANCED STRUCTURAL SURVIVABILITY THROUGH THE
USE OF CELLULAR CONSTRUCTION. A MAJOR BENEFIT IS THREAT ADAPTABILITY - THE ABILITY TO
ACHIEVE VARIABLE PROTECTION LEVELS TO MEET AN EVOLVING THREAT. MOREOVER, THE MATERIALS
CONCEPT IS APPLICABLE TO TRUE STANDOFF BUMPER SHIELDS OR APPLIQUES. THE ANALYSIS TASK
INCLUDES MATERIAL PREDESIGN EFFORT (SHIELD MICROMECHANICAL DESIGN) AS WELL AS SHIELD
CONFIGURATION DESIGN AND, IF APPROPRIATE, SIMULATION USING THE PC-BASED HYDROCODE ZEUS.
EXPERIMENTAL EFFORT INCLUDES TWO HYPERVELOCITY TESTS TO PROVIDE TESTS TO PROVIDE
ADDITIONAL INFORMATION ON CONCEPT FEASIBILITY. THE POTENTIAL BENEFITS OF THIS PROGRAM
INCLUDE DEVELOPMENT OF AN APPROACH TO TAKE MAXIMUM ADVANTAGE OF THE CAPABILITIES OF
CERAMICS AND THEIR COMPOSITES, WHILE MINIMIZING THEIR DISADVANTAGES. THESE MATERIALS
POSSESS HIGHER MODULUS AND ARE MORE DENSE THAN ALUMINUM, AND BOTH OF THESE FACTORS ARE
PARTICULARLY ADVANTAGEOUS IN THE HYPERVELOCITY ENVIRONMENT. MOREOVER, THEIR HIGH
HARDNESS MAY ASSIST IN FRAGMENTING DEBRIS. A SUCCESSFUL PROGRAM COULD RESULT IN
CONSIDERABLYIMPROVED LEVELS OF PROTECTION FOR BOTH MILITARY AND COMMERCIAL SPACECRAFT.

FOSTER-MILLER, INC. Topic#: 91-100 ID#: 9120207
350 SECOND AVENUE Office: DSO
WALTHAM, MA 02154 Contract #: DAAHO0192CR173
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Phone: (617) 890-3200 PI: HARRIS GOLD

Title: SUPERCRITICAL FLUID PROCESSING OF HEAVY METALS

Abstract: SUPERCRITICAL EXTRACTION HAS SEVERAL ADVANTAGES OVER CONVENTIONAL PROCESSES
INCLUDING BENIGN SOLVENTS, ENHANCED MASS TRANSFER, AND THE INHERENT CAPABILITY OF
SEPARATING MIXTURES OF EXTRACTED MATERIAL. HOWEVER, SUPERCRITICAL EXTRACTION IS NOT
GENERALLY APPLIED TO INORGANIC SUBSTANCES BECAUSE THESE ARE RELATIVELY INSOLUBLE IN
NON-POLAR SOLVENTS SUCH AS SUPERCRITICAL CARBON DIOXIDE. UP TO NOW, THIS HAS EXCLUDED THE
POSSIBILITY OF TREATING BY SUPERCRITICAL SOLVENT EXTRACTION THE MANY METAL-CONTAINING
HAZARDOUS WASTE STREAMS GENERATED IN DOD OPERATIONS. THE INNOVATIVE TECHNIQUE PROPOSED
HERE RENDERS CARBON DIOXIDE AND OTHER NONPOLAR SOLVENTS CAPABLE OF DISSOLVING METALS AND
THEIR SALTS, AND EXTENDS THE PROCESSING CAPABILITIES OF SUPERCRITICAL TECHNOLOGY TO
METAL-CONTAINING WASTES. IN THE ENVISAGED PROCESS, MIXTURES OF METALS WILL BE EXTRACTED
FROM CONTAMINATED SLUDGES AND SOILS AND WILL BE SEPARATED AND CONCENTRATED INTO
INDIVIDUAL METALS FOR RECYCLE, SALE OR DISPOSAL. FURTHERMORE, THE ORGANIC COMPLEXING
AGENT USED TO SOLUBILIZE THE METALS REMAINS IN THE SOLVENT AND IS RECYCLED IN THE
EXTRACTION STAGE. THE AVAILABILITY OF A PROCESS FOR EXTRACTING, SEPARATING AND
CONCENTRATING METALS THAT DOES NOT REQUIRE A TOXIC SOLVENT WILL PROVIDE THE FEDERAL
GOVERNMENT AND THE EPA WITH THE CAPABILITY NEEDED TO SUPPORT THE MORE STRINGENT CLEAN
AIR AND CLEAN WATER ACTS CURRENTLY BEING LEGISLATED. THE DOD WILL BE ABLE TO PURIFY
METAL-CONTAINING HAZARDOUS SLUDGES AND SANDS CONTAMINATED WITH DEPLETED URANIUM, AND
TO RESTORE SOILS PREVIOUSLY CONTAMINATED WITH SPENT PLATING BATHS. COMMERCIAL
APPLICATIONS INCLUDE HAZARDOUS WASTE PROCESSING SUCH AS SOLID WASTES FROM BOILERS AND
FURNACES.

FOSTER-MILLER, INC. Topic#: 91-124 ID#: 9121113
350 SECOND AVENUE Office: LSO

WALTHAM, MA 02154 Contract #:

Phone: (617) 890-3200 PI: MARTIN SMIRLOCK

Title: UNIQUE/NOVEL LIGHTWEIGHT APPLIQUE ARMOR ATTACHMENT TECHNOLOGIES

Abstract: AS PART OF THE REVIEW OF THE CURRENT STATE OF THE ART ON ATTACHMENT SYSTEMS WE
WILL SELECT TWO CANDIDATE SYSTEMS THAT HAVE A HIGH LIKELIHOOD FOR SUCCESS BASED ON THE
CRITERIA ESTABLISHED IN SUBSECTION C.2. A MODEL OF EACH OF THESE CANDIDATES WILL BE REVIEWED
AN TESTED FOR EASE OF ATTACHMENT, REPEATABILITY, AND PRODUCIBILITY. IT IS ENVISIONED THAT
THE MODEL WILL DEMONSTRATE BOTH ITS ATTACHMENT AND RELEASE MECHANISMS WHILE ATTACHED
TO CERAMIC TILES AND A SIMULATED HULL STRUCTURE. A PHASE II WILL FURTHER REFINE THIS
TECHNOLOGY FOR DEMONSTRATION ON A FULL-SCALE MOCK-UP OF THE ATTACHMENT CONCEPTS. IN
PARALLEL WITH THE DEVELOPMENT OF THE ATTACHMENT CONCEPTS, WILL BE THE DEVELOPMENT OF
A COMPUTER MODEL THAT SIMULATES HULL RESPONSES. THE SUCCESSFUL DEVELOPMENT OF THIS
COMPUTER MODEL WILL EVALUATE CANDIDATE ATTACHMENT SYSTEMS BASED ON SIMULATING
STRUCTURAL RESPONSES AND POSSIBLY BALLISTIC MECHANICS, THIS IS UNLIKELY IN PHASE 1 BUT CAN
BE DONE IN PHASE INTEGRITY. THE VALUE OF SUCH A PROGRAM WOULD BE IN THE ABILITY TO PREDICT
HOW ATTACHMENT SYSTEM (ANY SYSTEM) REACTS TO HIGH VELOCITY BALLISTIC. PHASE 1 SHOULD
CULMINATEIN A WORKING COMPUTERMODEL THAT DEMONSTRATES HOW AN ATTACHMENTSYSTEM WILL
REACT TO A BALLISTIC PENETRATOR. DURING PHASE Il FURTHER REFINEMENT OF THE MODEL WILL BE
USED TO VALIDATE THE COMPUTER MODEL BY COMPARING THE PROJECTED RESULTS WILL ACTUAL TEST
DATA USING A COMBINATION OF LAST(TM) ARMOR OR ONE OF THE SUCCESSFUL PHASE I SYSTEMS. A
SUCCESSFUL PHASE Il WILL PROVIDE A TOOL FOR ARMOR DEVELOPERS THAT PROVIDES THEM THE MEANS
TO EVALUATE APPLIQUE ARMOR FOR BALLISTIC PERFORMANCE OR IDENTIFY CERTAIN IMPACT
PARAMETERS FOR EVALUATION. A SUCCESSFUL COMPUTER MODEL SHOULD SAVE MONEY IN BOTH
DEVELOPMENT AND TESTING COSTS BY ALLOWING THE DEVELOPERS TO EVALUATE THEIR PRODUCTS ON
A COMPUTER.
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FOSTER-MILLER, INC. Topic#: 91-136 ID#: 9120082
350 SECOND AVENUE Office: SPO

WALTHAM, MA 02154 Contract #: DAAHO192CR199

Phone: (617) 890-3200 PI: ARTHUR NELSON

Title: INTEGRATED FIBER OPTICS/PHOTONICS SYSTEM FOR NETTED SENSOR SYSTEMS

Abstract: POSTER-MILLER PROPOSES THE DESIGN AND DEVELOPMENT OF AN EFFILENT PASSIVE
MULTIPLEXING SCHEME FOR SCALE FIBER OPTIC SENSOR SYSTEMS. THIS SUSTEM WILL BE CAPABLE OF
COLLECTING THE DATA FROM A LARGE NUMBER OF DIVERSE FIBER OPTIC SENSORS, TELEMETERING THE
DATA USING EMI-FREE FIBER CABLE, AND PRESENTING THE DATA FOR COMPUTER ANALYSIS AND
GRAPHICAL DISPLAY. IN PHASE I, FOSTER-MILLER WILL INVESTIGATE A MULTIPLEXING APPROACH
SUITABLE FOR FIBER OPTIC SENSOR SYSTEMS THAT REQUIRES NO ELECTRICAL POWER AT THE SENSOR
LOCATIONS AND YET ALLOWS THE SIGNALS FROM MANY SENSORS TO BE CARRIED ON A SINGLE FIBER.
THE INHERENTLY PASSIVE NATURE OF THE POSTER-MILLER APPROACH IS EXTREMELY IMPORTANT, SINCE
THE REQUIREMENT OF ELECTRICAL POWER AT OPTICAL SENSOR LOCATIONS NEGATES MOST OF THE
ADVANTAGES OF FIBER OPTIC SENSING AND TRANSMISSION AND IMPOSES AN IMPOSSIBLE POWER AND
HEATING BURDEN FOR LARGE SYSTEMS. THIS PASSIVE MULTIPLEXING APPROACH BORROWS HEAVILY
FROM RADAR TECHNOLOGY, USING SHORT PULSES OR ENCODED WAVEFORMS FROM A CENTRALIZED
LASER TRANSMITTER TO INTERROGATE THE STATUS OF THE FIBER OPTIC SENSOR SYSTEM. TDM, FDM,
AND PULSE COMPRESSION TECHNIQUES WILL BE STUDIED AND AN OPTIMUM ALGORITHM FOR THE DESIGN
OF A LARGE-SCALE SENSOR SYSTEM TO BE CONSTRUCTED IN PHASE I WILL BE DEVELOPED.
DEVELOPMENT OF LARGE-SCALE INTEGRATED FIBER OPTIC SENSOR SYSTEMS WILL GREATLY EXTEND THE
USEFULNESS AND POTENTIAL OF EXISTING FIBER OPTIC SENSORS TO MANY ADDITIONAL AREAS INCLUDING
AVIONIC SYSTEMS, INDUSTRIAL PROCESSING PLANTS, ADVANCED WEAPONS SYSTEMS, SMART BUILDINGS,
AND OTHER APPLICATIONS.

FRANZ, INC. Topic#: 91-036 ID#: 9110423
1995 UNIVERSITY AVENUE Office:

BERKELEY, CA 94704 Contract #: DAAHO0191CR293

Phone: (617) 547-1122 PI: JONAH JACOB

Title: COMPILER TECHNOLOGY FOR SCALABLE PARALLEL COMPUTERS

Abstract: THE WORLD OF PARALLEL PROCESSORS IS SEEING A SIGNIFICANT LAG BETWEEN HARDWARE AND
SOFTWARE. THE PROBLEM FACED BY PARALLEL PROGRAMMERS, AKIN TO THAT FACED BY EARLY
ASSEMBLER PROGRAM WRITERS, IS THE LACK OF ADEQUATE COMPILERS, WHICH WOULD INSULATE
PROGRAMMERS FROM THE LOW-LEVEL ARCHITECTURAL DETAILS, CONTRIBUTING TO RAPID PROGRAM
SYNTHESIS AND PORTABILITY. THE FIRST STEPS TOWARD THIS GOAL HAVE BEEN TAKEN BY THE DO-LOOP
PARALLELIZING COMPILERS, USED PREDOMINANTLY FOR PARALLEL FORTRAN. A MORE GENERALIZED
APPROACH, FOR POINTER-BASED LANGUAGES, IS PRESENTED IN THE CURARE WORK. IN THIS PROPOSAL
WE INTEND TO INCORPORATE BOTH THESE TECHNIQUES AND FURTHER THIS GOAL THROUGH THE USE OF
OUR COMPILER EXPERTISE. WE SHALL INVESTIGATE THE USE OF DECLARATIONS TO AID THE COMPILER
IN AUTOMATIC DETECTION OF PARALLELISM. FURTHER, WE WILL PIPELINE AND PARALLELIZE THE
COMPILER ITSELF, THEREBY FURTHER INCREASING SOFTWARE PRODUCTIVITY. IT IS CONTENDED THAT
AN EFFICIENT MACHINE-INDEPENDENTINTERFACE THAT RELIEVES PARALLEL PROGRAMMERS OF HAVING
TO DEAL WITH ARCHITECTURAL DETAILS WILL GREATLY ENHANCE THE WRITING OF PARALLEL
PROGRAMS, REGARDLESS OF APPLICATION. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL
APPLICATIONS - ACHIEVING THE GOALS IN PHASE 1 WILL PROVIDE A FOUNDATION FOR FURTHER COMPILER
PARALLELIZATION, PERFORMANCE TUNING, AND INTEGRATION OF MORE PARALLELIZED PROGRAMMING
PRODUCTIVITY TOOLS (SUCH AS DECLARATIONS) IN PHASE II. GIVEN THAT AN EFFICIENT PARALLEL
COMPILER WOULD BE THE SINGLE MOST IMPORTANT FACTOR IN BRIDGING THE GAP BETWEEN PARALLEL
HARDWARE AND SOFTWARE ADVANCES, ALL APPLICATIONS USING PARALLEL LANGUAGES WOULD
BENEFIT FROM THIS WORK, INCLUDING PARALLEL DATABASES, PARALLEL IMPLEMENTATION OF NEURAL
NETWORKS, PARALLEL IMAGE AND SPEECH PROCESSING, DISTRIBUTED Al AND EXPERT SYSTEMS AND
OTHER PARALLEL APPLICATIONS.
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GATEWAY MODELING, INC. Topic#: 91-021 ID#: 9110090
1604 E. RIVER TERRACE Office:

MINNEAPOLIS, MN 55414 Contract #: DAAH0191CR176

Phone: (612) 339-4239 P1: ROBERT ANHOLT

Title: PROCESS AND DEVICE MODELS FOR HEMT MM-WAVE TECHNOLOGY

Abstract: A COMBINED PROCESS AND DEVICE MODELING COMPUTER PROGRAM FOR HIGH-ELECTRON
MOBILITY TRANSISTOR (HEMT) MM-WAVE TECHNOLOGY WILL BE DEVELOPED. THE PROGRAM WILL ALLOW
ENGINEERS TO TRY OUT DIFFERENT TYPES OF TRANSISTOR DOPING, LAYER THICKNESSES, AND FET
LAYOUTSBY COMPUTINGI-V CHARACTERISTICS, EQUIVALENT-CIRCUITPARAMETERS, AND S-PARAMETERS.
THE KEY FEATURES OF THIS PROPOSAL ARE THE DEVELOPMENT OF A POISSON/SCHROEDINGER EQUATION
SOLVER FOR OBTAINING THE CARRIER DENSITIES FOR ARBITRARY GATE VOLTAGES, THE DEVELOPMENT
OF AN |-V MODULE THAT USES THE CARRIER DENSITIES TO COMPUTE THE SOURCE-DRAIN CURRENT AND
SMALL-SIGNAL PARAMETERS, THE INCORPORATION OF THOSE MODULES INTO A EASY-TO-USE PROGRAM
FOR THE ANALYSIS OF A WIDE VARIETY OF HEMT STRUCTURES, AND THE COMPARISON OF THE RESULTS
WITH DATA OBTAINED FROM GOVERNMENT AND INDUSTRY MM-WAVE MMIC PROGRAMS. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THIS PROGRAM IS DESIGNED TO HELP ADVANCE THE
STATE OF THE ART OF MM-WAVE TECHNOLOGY BY PROVIDING AN ANALYSIS TOOL ALLOWING PROCESS,
DEVICE, AND TEST ENGINEERS TO OPTIMIZE DEVICES FOR PERFORMANCE AND MANUFACTURABILITY
THROUGH A QUANTITATIVE ASSESSMENT OF FACTORS AFFECTING PERFORMANCE OR UNIFORMITY.

GELEST, INC. Topic#: 91-110 ID#: 9120180
P.0. BOX 468 Office: DSO

BENSALEM, PA 19020 Contract #: DAAHO0192CR038

Phone: (215) 639-9051 Pi: BARRY ARKLES

Title: BIOMIMETIC PROCESSING OF SILICATE STRUCTURES

Abstract: THIS PROPOSAL IS DIRECTED TOWARD THE PREPARATION OF SOL-GEL DERIVED SILICATE
STRUCTURES BY BIOMIMETIC PROCESSES. ORGANOSILICON AND GERMANIUM PROBES WILL BE
SYNTHESIZED AND THEIR EFFECTS ON REPRESENTATIVE SPECIES OF DIATOMS WILL BE SCREENED.
DIATOMS PRODUCE AN ORDERED DEPOSITION OF AMORPHOUS SILICON DIOXIDE FROM SUPERSATURATED
SILICATE SOLUTIONS. ORDERED DEPOSITION OF SILICON DIOXIDE IS A MAJOR OBJECTIVE OF SOL-GEL.
THE RESULTS OF SCREENING STUDIES SHOULD INDICATE WHICH OF THE ALTERNATIVES FOR CONTROL OF
SILICON DIOXIDE DEPOSITION IN VIVO ARE MOST ACCESSIBLE TO BIOMIMETIC SOL-GEL PROCESSING: 1.
OBSERVATION OF COMPLEXES OF SILICIC ACID ANALOGS WITH SIMPLE MOLECULES, LEADING TO HIGH
SOLUBILITY OF MONOMERIC OR OLIGOMERIC SILICATES ANALOGOUS TO DCCA (DRYING CONTROL
CHEMICAL ADDITIVES) IN SOL-GEL. 2. INHIBITION AND POSSIBLY ISOLATION OF IONOPHORETIC SILICATE
TRANSPORT COMPLEXES. 3. INHIBITION AND POSSIBLY ISOLATION OF PROTEINS OR POLYSACCHARIDES
INVOLVED IN DEPOSITION OF SILICATES FROM SILICALEMMAS OR OTHER HIGHER ORDER DIATOM
STRUCTURES. THERE IS A POSSIBILITY THAT ORGANOSILICON OR GERMANIUM COMPOUNDS COULD BE
INCORPORATED INTO THE SILICATE STRUCTURES, YIELDING NEW MATERIALS BY BIOPROCESSING. THE
FUTURE OBJECTIVE WOULD BE TO PURSUE THE MOST VIABLE OF THE ALTERNATIVES DEVELOPED BY THE
INITIAL SCREENING: POSSIBLE UTILIZATION OF SMALL MOLECULES IDENTIFIED IN PHASE I OR SYNTHETIC
ANALOGS DIRECTLY AS A DCCA ADDITIVES; ALTERNATELY, INFORMATION SUITABLE FOR DEVELOPMENT
OF MARKERS FOR ISOLATION OR DEVELOPMENT OF GENETICALLY ENGINEERED POLYSILICATE SYNTHESIS
MAY BE GENERATED. THE TWO MOST LIKELY FORMS OF INVENTION OR DISCOVERY FROM THIS PROPOSAL
ARE EITHER A NON-BIOCHEMICAL SYSTEM FOR THE CONTROL OF SILICATE SYNTHESIS DEVELOPED FROM
BIOLOGICAL DCCA'’S OR A BIOCHEMICAL SYSTEM, PRESUMABLY PROTEIN MEDIATED SILICATE SYNTHESIS.
THE UTILIZATION OF A BIOCHEMICAL SYSTEM WOULD IMPLY DEVELOPMENT OF GENETICALLY
ENGINEERED PRODUCTION OF THE ACTIVE PROTEIN.
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GENERAL SCIENCES, INC. Topic#: 91-125 ID#: 9121192
205 SCHOOLHOUSE ROAD Office: LSO

SOUDERTON, PA 18964 Contract #: DAAH0192CR054

Phone: (215) 723-8588 PI: MICHAEL RILEY

Title: METALLIC COMPOSITE ARMOR FOR LIGHT AND/OR ULTRALIGHT APPLICATIONS

Abstract: THE SELF PROPAGATING HIGH TEMPERATURE SYNTHESIS (SHS) REACTION PROCESS WILL BE
STUDIED AS A MEANS OF SYNTHESIZING NEAR-NET-SHAPE TIGAL4V AND 6061 Al ALLOY METAL MATRIX
COMPOSITES (MMCS) INTO LOW COST FUNCTIONALLY GRADIENT BALLISTIC RESISTANT ALLOYS. A NOVEL
MEANS OF INITIATING THE SHS REACTION HAS BEEN DEVELOPED TO SYNTHESIZE ALLOY COMPOSITES
WITH LOW OXYGEN CONTAMINATION. THE COMPOSITION OF THE MATERIALS UNDER STUDY WILL BE
VARIED BY THE IN SITU FORMATION OF SECOND PHASE PARTICLES (TIB2NBB2TINBBX), GRADIENT IN
PERCENTAGE THROUGH THE MATERIAL. ONE SURFACE OF THE COMPOSITE ALLOY WILL BE 90% HIGH
HARDNESS PHASE-10% METAL ALLOY; DECREASING CONCENTRATIONS OF HARD PARTICLES DISPERSED IN
A ALLOY MATRIX WILL EXTEND TO THE ANTERIOR SURFACE WHICH WILL BE PURE TI-6AL-4V OR 6061 AL
ALLOY. COMPOSITION AND MICROSTRUCTURE WILL BE OPTIMIZED FOR THE LIGHT AND ULTRALIGHTHIGH
PERFORMANCE ARMOR MISSIONS. SCANNING ELECTRON MICROSCOPY (SEM) AND X-RAY DIFFRACTION
WILL BE USED TO ANALYZE COMPOSITE STRUCTURE, PARTICLE/GRAIN SIZE AND THEIR DISTRIBUTION
WITHIN THE OVERALL STRUCTURE OF THE MOST PROMISING FINAL PRODUCTS. AN IN DEPTH LITERATURE
SEARCH WILL BE CONDUCTED FOCUSING ON INTERNATIONAL EFFORTS TO UTILIZE SHS SYNTHESIS OF HIGH
TEMPERATURE STRUCTURAL MATERIALS. LOW COST NEAR-NET FABRICATION, NOVEL ALLOY
DEVELOPMENT, SUPERIOR LIGHTWEIGHT BALLISTIC RESISTANT ALLOY COMPOSITES, DEMONSTRATION OF
THE SYNTHESIS OF FUNCTIONALLY GRADIENT COMPOSITES FOR ARMOR APPLICATIONS. COMPENDIUM OF
AVAILABLE SHS RELATED LITERATURE.

GEO-CENTERS, INC. Topic#: 91-004 ID#: 9110345
7 WELLS AVENUE Office:

NEWTON CENTRE, MA 02159 Contract #: DAAHO0191CR227

Phone: (412) 268-4974 PI: H. SMITH

Title: HIGH SENSITIVITY MAGNETIC SENSORS FOR REMOTE DETECTION OF GROUND VEHICLES
Abstract: GEO-CENTERS, INC. PROPOSES TO DESIGN A NOVEL SYSTEM OF DISTRIBUTED MAGNETIC FIELD
SENSORS WHICH IS CAPABLE OF DETECTING AND LOCATING APPROACHING GROUND VEHICLES OR SMALL
FERROUS OBJECTS. THE PROPOSED SYSTEM HAS THE UNIQUE ADVANTAGES OF ABITRARY DEPLOYMENT
AND INTERCHANGEABLE SENSOR TYPES. THIS PHASE I SBIR PROGRAM WILL DETERMINE SYSTEM
EFFECTIVENESS, ACCURACY, NOISE IMMUNITY, AND DEVELOPMENT COSTS OF AN ARRAY OF MAGNETIC
FIELD SENSORS, SUCH AS THE SOLID-STATE CHIPMAG RECENTLY DEVELOPED BY GEO-CENTERS, INC. THE
DESIGN DEFINITION WILL ANALYZE SENSOR PARAMETERS: SENSITIVITY, ACCURACY,SIGNAL BANDWIDTH,
NOISE, POWER CONSUMPTION, SELF-SIGNATURE, WEIGHT, AND SIZE; AND ARRAY PARAMETERS:
CONFIGURATION, NUMBER OF SENSORS, SENSOR DISTRIBUTION, POWER REQUIREMENTS, DATA
TRANSMISSION METHODS, PROCESSING REQUIREMENTS, DATA REDUCTION ALGORITHMS, AND ARRAY
CALIBRATION. DATA WILL BE COLLECTED IN FIELD DEMONSTRATIONS USING THE SELECTED SENSOR WITH
AN AUTOCALIBRATIONDIPOLE. POSTPROCESSING OF THE FIELD DATA WILL ESTABLISH EMPIRICAL VALUES
OF CRITICAL PARAMETERS, SUCH AS: DETECTION DISTANCE, NOISE IMMUNITY, AND LOCATION ACCURACY.
ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE ULTIMATE GOALS OF THIS
RESEARCH IS THE DEVELOPMENT AND DEMONSTRATION OF A MAGNETIC SENSOR SYSTEM WHICH CAN BE
RAPIDLY DEPLOYED, THE FUNCTION OF WHICH IS TO DETECT AND ACCURATELY LOCATE APPROACHING
FERROUS TARGETS, SUCH AS GROUND VEHICLES AND WEAPONS. THE PROPOSED SYSTEM HAS DIRECT
APPLICATION IN PERIMETER SECURITY AND ACCESS CONTROL. THE PROGRAMMABILITY OF THE CONTROL
UNIT AND THE CAPABILITY OF THE ARRAY TO ACCEPT DIFFERENT SENSOR TYPES HAS STRONG POTENTIAL
APPLICATIONS IN COMMERCIAL AREAS WHERE DATA ACQUISITION OR LOGGING FROM DISTRIBUTED
SENSORS IS INVOLVED, SUCH AS ENVIRONMENTAL MONITORING AND SEISMIC PROSPECTING.
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GEO-CENTERS, INC. Topic#: 91-134 ID#: 9120514
7 WELLS AVENUE Office: LSO

NEWTON CENTRE, MA 02159 Contract #: DAAH0192CR053

Phone: (617) 964-7070 P1: ROBERT BRIANO

Title: EVALUATION OF VARIOUS MICRO-ACTUATOR TECHNIQUES FOR APPLICATION IN HIGH WORK OUTPUT
DEPORMABLE SURFACES

Abstract: A USEFUL DEFORMABLE SURFACE WILL HAVE HIGH WORK/DENSITY RATIO REQUIREMENTS FOR
IMPLEMENTATIONIN CONTROL OF AERODYNAMIC SURFACES. GEO-CENTERS, INC. PROPOSES TOEVALUATE
THREE APPROPRIATE TECHNOLOGIES WITH WHICH IT IS FAMILIAR TO DETERMINE THE OPTIMAL ONE FOR
FUTURE PROOF-OF-PRINCIPLE DEMONSTRATION. THE THREE TECHNOLOGIES INCLUDE: PIEZOCERAMIC
TRAVELING WAVE LINEAR ACTUATOR, PIEZOCERAMIC FLEXURAL RESONANCE DISK PNEUMATIC PUMP,
AND THERMALLY AND ELECTRICALLYDRIVEN MECHANOCHEMICALACTUATOR GELS. GEO-CENTERS, INC.
WILL DETERMINE THE OPTIMUM TECHNOLOGY FOR DEVELOPING A DEFORMABLE SURFACE CAPABLE OF
HIGH WORK OUTPUT. IT WILL NOT ONLY HAVE APPLICATIONS IN AERODYNAMICS BUT ALSO IN ROBOTICS,
PROCESS CONTROL AND MICROPOSITIONING.

GMA INDUSTRIES, INC. Topick: 91-042 ID#: 9110414
85 FIRST AVENUE, P.O. BOX 345 Office:

ATLANTIC HIGHLAND, NJ 07716 " Contract # DAAH0191CR296

Phone: (415) 854-5678 PI: LATTIMER WRIGHT

Title: KNOWLEDGE-BASED SYSTEM INTEROPERABILITY STANDARD

Abstract: THE PROPOSED EFFORT INVOLVES THE DEVELOPMENT OF A KNOWLEDGE-BASED SYSTEM
INTEROPERABILITY STANDARD. ACTIVITIES INVOLVED IN FULFILLING THE TECHNICAL OBJECTIVES
INCLUDE THE ANALYSIS AND DEFINITION OF INTERFACES BETWEEN KNOWLEDGED BASED SYSTEMS,
DATABASES, AND APPLICATION PROGRAMS, AND THE DESIGN AND SPECIFICATION OF A PROTOTYPE
DEMONSTRATION SYSTEM FOR THE PURPOSE OF EVALUATING THE RESULTING STANDARD. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE PROPOSED PROJECT WILL FACILITATE THE USE
AND INTEGRATION OF KNOWLEDGE BASED SYSTEMS WITH A VARIETY OF OTHER KNOWLEDGE BASED
SYSTEMS, DATABASES, AND APPLICATION PROGRAMS. COMMERCIAL APPLICATIONS OF THIS WORK
INCLUDE THE INCORPORATION OF THE RESULTING STANDARD INTO VARIOUS KNOWLEDGE-BASED
COMMERCIAL PRODUCTS.

GUMBS ASSOCIATES, INC. Topic#: 91-129 ID#: 9120078
11 HARTS LANE Office: LSO

EAST BRUNSWICK, NJ 08816 Contract #2 DAAH0192CR120

Phone: (908) 257-9053 PI: P. SEKHAR

Title: NOVEL PROCESSIBLE CONDUCTING POLYMER BASED VISIBLE AND IR TRANSMISSIVE OPTICAL WINDOW
MATERIALS

Abstract: ADDRESSING THE NEED FOR HIGHLY CONDUCTIVE, IR AND VISIBLE TRANSPARENT OPTICAL
WINDOW MATERIALS, THE PROPOSED WORK SEEKS TO USE NOVEL SOLUBLE CONDUCTING POLYMERS
DEVELOPED IN THESE LABORATORIES IN UNRELATED WORK WHICH HAVE DEMONSTRATED HIGH
TRANSPARENCY ACROSS THE VISIBLE AND MUCH OF THE IR REGIONS (DATA QUOTED HEREIN). THESE
POLYMERS HAVE CONDUCTIVITIES UP TO 10 OHMS/SQUARE, THERMAL STABILITIES TO 350°C, THEIR
REPROCESSED (RECAST) FILMS HAVE PROPERTIES IDENTICAL TO VIRGIN FILMS, AND MOST IMPORTANTLY,
THEIR TRANSPARENCIES ARE CONTROLLABLE VIA DOPING LEVEL AND OTHER PARAMETERS. THE
APPROACH PROPOSED WILL INVESTIGATE TWO METHODS OF USING THESE POLYMERS AS LAMINATES
MOLDED UNDER HIGH PRESSURE, WHICH PRIOR UNRELATED WORK HAS CONFIRMED HAVE GOOD
DURABILITY, AND AS CONDUCTIVE COATINGS ON TRANSPARENT SUBSTRATES. ADVANTAGES OVER
COMPETING TECHNOLOGIES INCLUDE WIDE-BAND APPLICABILITY ACROSS THE VISIBLE AND IR REGIONS,
PROCESSIBILITY AND MOULDABILITY INTO LARGE AREAS OR ODD SHAPES, AND LOW COST, WITH
PRELIMINARY ESTIMATES FOR COATINGS BEING $0.75/SQUARE FOOT AND FOR MOLDED MATERIALS BEING
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$5.00/SQUARE POOT. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - IF THE
TECHNOLOGY 1S SUCCESSFUL, BESIDES THE PRESENT APPLICATIONS FOR CONDUCTIVE, IR AND VISIBLE
TRANSMISSIVE MATERIALS, OTHER APPLICATIONS INCLUDE WHEREVER CONDUCTIVE COATINGS ARE
NEEDED, E.G. RADAR SIGNATURE CONTROL, IR, VISIBLE EMISSIVITY AND SIGNATURE CONTROL,
PHOTOCHROMIC DISPLAYS, ELECTRODE BATTERIES. SINCE THE NEW POLYMERS HAVE APPRECIABLE
NONLINEAR OPTICAL EFFECTS, ELECTRO-OPTIC SWITCHES ARE ALSO AN APPLICATION.

HNC, INC. Topic#: 91-078 ID#: 9110630
5501 OBERLIN DRIVE Office:

SAN DIEGO, CA 92121 Contract #: DAAH0191CR240

Phone: (619) 546-8877 P1: ROBERT MEANS

Title: NEURAL NETWORK RETINAL MODEL REAL TIME IMPLEMENTATION

Abstract: HNC PROPOSES TO IMPLEMENT AND DEMONSTRATE A REALTIME NEURAL NETWORK MODEL OF
THE RETINA FOR TARGET DETECTION AND TRACKING. THE ALGORITHM FOR THE NEURAL NETWORK
PROCESSING WAS INVENTED AND INITIALLY DEMONSTRATED ON A SUN SPARC STATION TM AT LAWRENCE
LIVERMORE NATIONAL LABORATORY WITH GOOD RESULTS. HNC PROPOSES TO USE THE LATEST VLSI
NEURAL NETWORK HARDWARE TO DEMONSTRATE AN IMPROVED AND OPTIMIZED VERSION OF THE
ALGORITHM FOR REAL TIME TARGET DETECTION AND TRACKING. THE REAL TIME ALGORITHM
CAPABILITIES WILL BE ACHIEVED BY A NEW, HNC DESIGNED, IMAGE PROCESSING NEURAL NETWORK CHIP
SET. THIS CHIP SET, CALLED THE VISION PROCESSOR (VIP)TM, WAS INITIALLY FUNDED ON A DARPA
CONTRACT, AND IS BEING FABRICATED BY HNC AND A COMMERCIAL PARTNER. THE CHIP SET IS
IMPLEMENTED AS A VME IMAGE COPROCESSOR FOR THE SUN WORKSTATION. THE OBJECTIVE OF PHASE
11IS TO IMPLEMENT ON THE VIP COPROCESSOR HARDWARE THE NEURAL NETWORK ALGORITHM THAT
PRESENTLY RUNS IN SOFTWARE ON THE SUN SPARC STATION. SIMULATIONS OF THE VIP CHIP SET HAVE
SHOWN THAT IT CAN EXECUTE THE TRACKING ALGORITHM'’S OPERATIONS OVER 1000 TIMES AS FAST AS
THE SOFTWARE CAN EXECUTE THEM. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS
- IN PHASE 1l, HNC PLANS TO DEVELOP AND DELIVER A PROTOTYPE TRACKING SYSTEM FOR A SPECIFIC
TRACKING DATA SENSOR FOUND IN A RADAR, OPTICAL, OR INFRARED DEFENSE SYSTEM. THE PROTOTYPE
WILL BE ABLE TO TRACK MANY OBJECTS IN A CLUTTERED ENVIRONMENT IN REAL TIME. SINCE THE
PROTOTYPE SYSTEM IS BASED ON A SMALL, LIGHTWEIGHT VLSI CHIP SET, IT CAN ALSO BE INTEGRATED
INTO SMART WEAPONS FOR TARGET TRACKING AND RECOGNITION. THE RETINAL MODEL CAN BE
EXPANDED IN THE FUTURE TO INCLUDE VISION FUNCTIONS OTHER THAN TRACKING, SUCH AS
SEGMENTATION AND ATTENTION FOCUSING. THIS SYSTEM CAN SERVE AS THE BUILDING BLOCK OR
MODULE IN A COMPLETE VISION SYSTEM FOR AUTONOMOUS VEHICLES OR ROBOTIC SYSTEMS.

HNC, INC. Topic#: 91-110 ID#: 9120726
5501 OBERLIN DRIVE Office: DSO

SAN DIEGO, CA 92121 Contract #: DAAH0192CR102

Phone: (619) 546-8877 Pi: ROBERT HECHT-NIELSEN

Title: WHEEL OF FORTUNE

Abstract: VERY LOW COST (<$500) REAL-TIME MACHINE VISION SYSTEMS FOR OBJECT ACQUISITION,
CLASSIFICATION, AND MEASUREMENT IN UNCONSTRAINED ENVIRONMENTS WILL, IN THE NEAR FUTURE,
BE ESSENTIAL FOR APPLICATIONS SUCH AS AUTONOMOUS SYSTEMS (SELF-DIRECTED MUNITIONS, HOME
CLEANINGROBOTS, AUTOMOBILE AUTOPILOTS, ETC.), SURVEILLANCE SYSTEMS (MILITARY SITE SECURITY,
BORDERPATROL, LAW ENFORCEMENT, ETC.), AND INDUSTRIAL SYSTEMS(GENERAL-PURPOSEMECHANICAL
ASSEMBLY SYSTEMS, MAIL HANDLING SYSTEMS, ETC.). NONETHELESS, THE ADVENT OF SUCH MACHINE
VISION SYSTEMS CURRENTLY SEEMS TO MANY TO BE A DECADE OR MORE AWAY. THIS PROJECT BOLDLY
ADDRESSES THIS MAJOR TECHNOLOGICAL SHORTFALL VIA A RADICALLY DIFFERENT APPROACH: THE
DEVELOPMENT OF A VERY LOW COST VISION SYSTEM THAT EXPLOITS INSIGHTS GAINED FROM VISION
NEUROSCIENCE. SPECIFICALLY, WE SHALL DEVELOP AN AGILE BINOCULAR EYEBALL/PROCESSOR SYSTEM
WITH OBJECT ACQUISITION, OBJECT RECOGNITION, OBJECT MEASUREMENT, OBJECT TRACKING, AND
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SENSOR MOTION DETERMINATION CAPABILITIES. THE EXPECTED HIGH OPERATIONAL PERPORMANCE OF
THE SENSOR DERIVES FROM RECENTBREAKTHROUGHRESEARCH ON AUTONOMOUSLYMANEUVERED AGILE
FOVEATED SENSORS. THE LOW COST OF THE SENSOR DERIVES FROM A RADICALLY NEW DESIGN
APPROACH INVOLVING THE USE OF A SPINNING MECHANICAL WHEEL WHICH FUNCTIONS AS AN
INCOHERENT SPATIAL LIGHT DIRECTOR AND COLOR FILTER. THE OUTPUT OF PHASES I AND Il OF THIS
PROJECT WILL BE A PREPRODUCTION PROTOTYPE SENSOR THAT WILL BE DEMONSTRATED IN A REALISTIC
UNCONSTRAINED ENVIRONMENT. IN PHASE Il WE ANTICIPATE DEVELOPING A PILOT PRODUCTION
VERSION OF THIS SYSTEM TO BE SOLD TO THE UNITED STATES GOVERNMENT AND TO MANUFACTURERS
OF ROBOTS, SURVEILLANCE EQUIPMENT, AND INDUSTRIAL INSPECTION SYSTEMS. AS EXPERIENCE IS
GAINED BY OUR CUSTOMERS, THE SENSOR DESIGN(S) WILL EVOLVE INTO VERSIONS THAT ARE PRODUCED
IN LARGE QUANTITIES.

HYPRES, INC. Topic#: 91-114 ID#: 9120392
175 CLEARBROOK ROAD Office: MTO

ELMSFORD, NY 10523 Contract #: DAAHO192CR119

Phone: (914) 592-1190 Pl: SERGEY RYLOV

Title: DESIGN STUDY OF SUPERCONDUCTING OVERSAMPLING FLUX-COUNTING A/D CONVERTERS USING
RAPID SINGLE FLUX QUANTUM (RSFQ) LOGIC

Abstract: HYPRES PROPOSES A PROGRAM TO RESEARCH, DEVELOP, AND DEMONSTRATE FEASIBILITY OF A
NEW FAMILY OF HIGH-PERFORMANCE SUPERCONDUCTING A/D CONVERTERS USING THE PRINCIPLES OF
COUNTING SINGLE MAGNETIC FLUX QUANTA AND OVERSAMPLING; IT IS CAPABLE OF BOTH
WIDE-BANDWIDTH AND HIGH ACCURACY OPERATION BY MAINTAINING UNIQUE BANDWIDTH-ACCURACY
TRADEOFF RATIO OF 1.5 EFFECTIVE BITS (INSTEAD OF USUAL 1 BIT) PER FACTOR-OF-2 BANDWIDTH
REDUCTION WHILE STARTING AS HIGH AS 1 BIT AT 20-50 GHZ BANDWIDTH (DEPENDING ON TECHNOLOGY
LEVEL). THE PROPOSED ADC FAMILY IS EMPLOYING RECENTLY DEVELOPED RAPID SINGLE FLUX
QUANTUM (RSFQ) LOGIC/ MEMORY ELEMENTS CAPABLE OF CLOCK FREQUENCIES IN EXCESS OF 100 GHZ.
IN PHASE 1 WE INTEND TO COMPLETE THEORETICAL STUDY OF THIS ADC FAMILY AND TO DESIGN,
FABRICATE AND DEMONSTRATE ITS KEY COMPONENTS OPERATING AT MULTI-GHZ CLOCK FREQUENCIES.
IN PHASE Il WE PLAN TO CONTINUE THIS WORK WITH THE AIM OF OBTAINING A WORKING PROTOTYPE OF
OVERSAMPLING FLUX-COUNTING ADC DEMONSTRATING THE IMPROVED ACCURACY/BANDWIDTH
TRADE-OFF RATIO MENTIONED ABOVE. THE PRINCIPAL BENEFITS ARE EXPECTED TO BE IN HIGH-SPEED
REAL-TIME SIGNAL PROCESSING WHERE WIDE-BANDWIDTH AND/OR HIGH ACCURACY DIGITIZATION OF
TRANSIENTS IS IMPERATIVE, SUCH AS RADAR, DIGITAL TV, ENCRYPTED COMMUNICATIONS, HIGH-SPEED
ELECTRONICS INSTRUMENTATION, ELECTRONIC WARFARE SYSTEMS, ETC. COMBINATION OF THE FLUX
COUNTING APPROACH WITH THE OVERSAMPLING TECHNIQUE WILL DRASTICALLY IMPROVE BOTH STATIC
AND DYNAMIC ACCURACY OF A/D CONVERSION, LEADING TO CONVERTORS WITH PERFORMANCE TO 16
EFFECTIVE BITS AT BANDWIDTHS OF 20-50 MHZ.

I-KINETICS, INC. Topic#: 91-052 ID#: 9110117
19 BISHOP ALLEN DRIVE Office:

CAMBRIDGE, MA 02139 Contract #: DAAH0191CR270

Phone: (617) 661-8181 PI: BRUCE COTTMAN

Title: A FRAMEWORK FOR MECHANICAL ENGINEERING INFORMATION SYSTEMS

Abstract: DEVELOPMENT OF A CONCURRENT ENGINEERING INFORMATION SYSTEM PRESENTS SIGNIFICANT
INTEGRATION AND CONCURRENCY CONTROL PROBLEMS. DIFFICULT INTEGRATION PROBLEMS ARE CAUSED
BY THE WIDE RANGE OF APPLICATIONS REQUIRED BY A CE ENVIRONMENT. CE SYSTEMS INCLUDE:
CAD/CAE SOFTWARE, DATABASE MANAGEMENT SYSTEMS (DBMS), PROJECT MANAGEMENT, AND EXOTIC
SOFTWARE, SUCH AS EXPERT SYSTEMS. THIS PROPOSAL SPECIFIES A FRAMEWORK THAT PROVIDES BOTH
A HIGH-LEVEL PRESENTATION AND DISTRIBUTED CONTROL MODELS FOR INTEGRATING HETEROGENEOUS
MECHANICAL ENGINEERING APPLICATIONS AND TOOLS. THE DESIGN IS FOCUSED ON VERY LARGE
DISTRIBUTED SYSTEMS WHERE DIFFERENT SUBSYSTEMS HAVE BEEN DEVELOPED BY DIFFERENT
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ORGANIZATIONS HAVING DIFFERENT CONCEPTUAL FRAMEWORKS AND ADDRESSING DIFFERENT
APPLICATION DOMAINS. THE BASIS OF THE FRAMEWORK INTERFACE WILL BE AN EXPLICIT
OBJECT-ORIENTED REPRESENTATION OF BOTH THE DATA SPECIFICATIONS AND OPERATIONS OF THE
DISTRIBUTED SYSTEM MODELS, SERVICES AND RESOURCES. THIS KEY INNOVATION IS A RECONFIGURABLE
CONCURRENT ENGINEERING INFORMATION SYSTEM THAT IS SPECIFIED IN TERMS OF EXPLICIT,
CHANGEABLE DESCRIPTIONS. ADDITIONAL KEY INNOVATIONS OF THIS PROPOSAL ARE: 1)
ACCOMMODATION OF EXISTING CAD/CAE TOOLS; 2) DISTRIBUTED CONTROL MODELS: REDUCTION OF
RESOURCE CONTENTION THROUGH GROUP BASED REPLICATED SERVICES; DISTRIBUTED, RELIABLE, GROUP
BASED RECONFIGURATION AND RESOURCE ALLOCATION CONTROLMODELS; AND 3) UNIFORM SERVICE AND
PROGRAMMING INTERFACES ACROSS HETEROGENEOUS ENVIRONMENTS.

I-KINETICS, INC. Topic#: 91-188 ID#: 9120134
19 BISHOP ALLEN DRIVE Office: SSTO

CAMBRIDGE, MA 02139 Contract #2 DAAH0192CR037

Phone: (617) 661-8181 PI: BRUCE COTTMAN

Title: A FRAMEWORK FOR DISTRIBUTED PLANNING AND SCHEDULING SYSTEMS

Abstract: KNOWLEDGE-BASED PLANNING AND SCHEDULING (P&S) ENGINES REQUIRE THE INTEGRATION OF
SEPARATE DATABASE MANAGEMENT SYSTEM (DBMS) FACILITIES IN ORDER TO MANAGE AND SHARE LARGE
AMOUNTS OF SCHEDULING DATA AND KNOWLEDGE. PLANNING AND SCHEDULING ENGINES USE
PARTICULARLY RICH DATA MODELS FOR THE REPRESENTATION OF ARBITRARILY COMPLEX
INTERRELATIONSHIPS AND CONSTRAINTS. CONVENTIONAL DBMS TECHNOLOGIES, SUCH AS RELATIONAL
AND FLAT-FILE, CAN NOT ADEQUATELY SUPPORT P&S DATA MODELS. IN THIS PROPOSAL, WE SUGGEST
THAT OBJECT-ORIENTED DATABASE MANAGEMENT SYSTEMS (OODBMS) TECHNOLOGY IS MORE SUITABLE
FOR P&S APPLICATIONS BECAUSE OF THE SEMANTIC RICHNESS OF OODBMS DATA MODELS. THE PHASE
I EFFORT WILL FOCUS ON THE ISSUES AND PROBLEMS OF INTEGRATING TWO DIFFERENT EXISTING P&S
SYSTEMS WITH A COMMERCIAL OODBMS AND A PUBLIC DOMAIN OODBMS. RESEARCH WILL BE FOCUSED
ON REMOVING BARRIERS TO DISTRIBUTED P&S APPLICATION DEPLOYMENT. THE KEY INNOVATIVE
FEATURES ARE: (1) AN OBJECT-ORIENTED DATA MODEL THAT IS UNIFORM ACROSS HETEROGENEOUS
DEVELOPMENT LANGUAGES (C, LISP AND ADA) AND PROBLEM DOMAINS; (2) ALLOW EXISTING P&S
APPLICATIONS TO BE MAINTAINED AND ENHANCED INDEPENDENTLY; (3) EXTEND USEFUL LIFETIME P&S
APPLICATIONS BY ENABLING LOW COST INTEGRATION TO NEW TYPES OF INFORMATION MANAGEMENT
SERVICES. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE PHASE 1 EFFORT WILL
RESULT IN A FRAMEWORK FOR INTEGRATING PLANNING AND SCHEDULING APPLICATIONS WITH
OBIECT-ORIENTED DATABASE MANAGEMENT SYSTEMS. MARKET SEGMENTS THAT REQUIRE SUCH
CAPABILITIES INCLUDE OPERATION SUPPORT, COMMAND AND CONTROL, AND COMPUTER INTEGRATED
ENGINEERING SYSTEMS. ALSO, THIS FRAMEWORK IS IDEAL FOR THE INTEGRATION OF EMERGING
TECHNOLOGIES, SUCH AS IMAGE PROCESSING AND KNOWLEDGE-BASEDSYSTEMS WITH EXISTING SYSTEMS.

IAP RESEARCH, INC. Topic#: 91-055 ID#: 9110184
2763 CULVER AVENUE Office:

DAYTON, OH 45429 Contract #: DAAHO0191CR249

Phone: (513) 296-1806 Pl: JAMES LOCKER

Title: SUPERCONDUCTING MICROWAVE GATE

Abstract: IAP RESEARCH, INC. PROPOSES TO DEMONSTRATE A NOVEL TECHNOLOGY CONCEPT THAT WILL
PROVIDE THE CAPABILITY TO BUILD AN ACTIVE MICROWAVE SWITCHING DEVICE USING CURRENTLY
AVAILABLE HIGH TEMPERATURE SUPERCONDUCTING (HTSC) TECHNOLOGY. OUR CONCEPT PROMISES TO
ENABLE HIGH EFFICIENCY, COMPACT, LIGHT WEIGHT, ADAPTABLE, VERY LOW NOISE RADAR AND
COMMUNICATIONS DEVICES USING HTSC MATERIALS. OUR TECHNOLOGY PROVIDES THE NEEDED
COMPONENT TO ENABLE THE FABRICATION OF COMPLETE RADAR RECEIVERS AND SIGNAL PROCESSORS
USING HTSC MATERIALS. IN PRINCIPLE. IT SHOULD BE POSSIBLE TO FABRICATE THESE COMPLETE DEVICES
ON A SINGLE HTSC WAFER. USING THIS TECHNOLOGY, IT COULD BE POSSIBLE TO FABRICATE A COMPLETE
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RADAR TRANSMITTER, EXCEPT FOR THE MICROWAVE SOURCE, OUT C” . TSC MATERIALS. THIS CONCEPT
WILL PROVIDE THE CAPABILITY TO TAKE EXISTING MICROWAVE SOURC <" - ND ADAPT THEM FOR MODERN
MISSION REQUIREMENTS OF LOW PROBABILITY OF INTERCEPT SUPERL..I' /UCTING RADARS. IT COULD
PERMIT VASTLY INCREASED TRANSMISSION BANDWIDTHS, FACILITATING SPREAD SPECTRUM TECHNIQUES,
AND PERMITTING OUTPUT PULSE WIDTHS IN THE PICOSECOND RANGE. OVER A LONGER TERM, OUR
TECHNOLOGY PROMISES TO ENABLE A COMPLETE LINE OF PRODUCTS AND DEVICES USING AC SWITCHING
MECHANISMS, AND IMPLEMENTED USING HTSC MATERIALS. ANTICIPATED BENEFITS/POTENTIAL
COMMERCIAL APPLICATIONS - SUPERCONDUCTINGRADARS, SUPERCONDUCTING GATES, ACTIVE CONTROL
OF MICROWAVE, AND SIGNALS USING SUPERCONDUCTING COMPONENTS.

1I-V1, INC. Topic#: 91-069 ID#: 9110622
375 SAXONBURG BLVD. Office:

SAXONBURG, PA 16056 Contract # DAAHO0191CR177

Phone: (412) 3524455 PI: ELGIN EISSLER

Title: INTELLIGENT CONTROL OF BRIDGMAN CDZNTE CRYSTAL GROWTH

Abstract: LARGE, HIGH QUALITY CDZNTE SINGLE CRYSTALS ARE REQUIRED AS HGCDTE EPITAXIAL
SUBSTRATESIN THE MANUFACTURE OF INFRARED FOCAL PLANE ARRAYS. BRIDGMAN GROWTH PROCESSES
ARE CURRENTLY EMPLOYED TO PRODUCE MATERIALS WHICH MEET SOME APPLICATION REQUIREMENTS,
BUT FALL SHORT IN MANY STATE-OF-THE-ART EPITAXIAL HGCDTE DEVICES. BRIDGMAN TECHNIQUES,
BEING MELT PROCESSES, ARE STRONGLY INFLUENCED BY INTRICATE COUPLING BETWEEN HEAT AND MASS
TRANSFER AND METAL FLOW. THE PROCESSES ARE CONTROLLED BY REGULATING SYSTEM GEOMETRIES,
GROWTH RATES, AMBIENT ATMOSPHERES AND APPLIED THERMAL GRADIENTS. PROCESS INTRICACIES AND
DEVIATIONS HAVE A PARTICULARLY LARGE EFFECT ON CDTE FAMILY CRYSTAL QUALITY DUE TO
PARTICULARLY LARGE EFFECT ON CDTE FAMILY CRYSTAL QUALITY DUE TO THE LOW THERMAL
CONDUCTIVITIES, STACKING FAULT ENERGIES AND YIELD STRENGTHS OF THESE MATERIALS. THIS
PROJECT WILL STUDY THE APPLICATION OF INTELLIGENT PROCESSING OF MATERIALS (IPM) TECHNIQUES
TO BRIDGMAN CDZNTE CRYSTAL GROWTH. THE OBJECTIVES OF HIGHER QUALITY, HIGHER YIELD AND
LOWER COST WILL BE SOUGHT THROUGH THE APPLICATION OF ADVANCED SENSORS, INTELLIGENT
ASSESSMENT AND ADAPTIVE CONTROL. IN PHASE I, AN ADVANCED TEMPERATURE SENSOR SYSTEM WILL
BE DEVELOPED AND DEMONSTRATED AND THE CONCEPTUAL DESIGN OF AN IPM SYSTEM WILL BE
PERFORMED. DURING PHASE II, IPM CONTROL OF METAL CONVECTION, LIQUID/SOLID INTERFACE SHAPE,
GROWN-IN STRESS, DISLOCATION GENERATION, PRECIPITATE FORMATION AND/OR IMPURITY SEGREGATION
WILL BE DEMONSTRATED. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - [PM
ENHANCED PRODUCIBILITY OF CDZNTE SUBSTRATES WILL DRIVE HIGHER QUALITY, HIGHER YIELDHGCDTE
EPITAXIAL MATERIALS LEADING TO HIGHER PERFORMANCE, LOWER COST IR FOCAL PLANE ARRAYS.
THESE DEVICES WILL ENHANCEMANY DOD INFRARED SYSTEMS AND, IF COSTS ARE LOW ENOUGH, ENABLE
COMMERCIAL IR.

INNOVA LABORATORIES, INC. Topic#: 91-116 ID#: 9120907
P.0. BOX 85608 Office: DSO

SAN DIEGO, CA 92186 Contract #: DAAHO0192CRO78

Phone: (619) 755-3858 PI: EDDY HOSE

Title: HIGH SPEED ELECTRO-OPTIC MODULATORS

Abstract: THE PROSPECTS OF EFFICIENT COUPLING INTO A SINGLE MODE OPTICAL FIBER, EASE OF
FABRICATION AND FORMATION OF ARRAYS, AND SUITABILITY FOR OPTOELECTRONIC INTEGRATED
CIRCUITS, HAVE LED TO RAPID ADVANCES IN THE DEVELOPMENT OF VERTICAL CAVITY SURFACE
EMITTING LASERS (VCSEL). THEY HAVE THE POTENTIAL OF OPERATING AS SENSITIVE, LOW NOISE,
LUMPED CONSTANT MODULATORS TO HIGH MILLIMETER-WAVE FREQUENCIES. WE PROPOSE TO EXPLORE
AND DEMONSTRATE THE CAPABILITIES OF VERTICAL CAVITY STRUCTURES (VCS) DEVICES DEVELOPED FOR
HIGH SPEED MODULATION OF OPTICAL CARRIERS. IN PHASE | WE WILL DEFINE MODULATOR CONCEPTS
AND GENERATE A DEVELOPMENT ROADMAP FOR THEM, INCLUDING DEVICE FABRICATION AND TEST
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PLANS. WE WILL TRANSLATESYSTEM AND CIRCUIT APPLICATIONS INTO DEVICE REQUIREMENTS, DEVELOP
DEVICE MODELS, ANALYZE THE PERFORMANCE OF CANDIDATE DESIGNS, AND DEFINE AN INGAASP/INP
PROTOTYPE DEMONSTRATION DEVICE FOR THE 1.3-1.5 UM RANGE. IN PHASE I THE PROTOTYPE
MODULATOR WILL BE FABRICATED USING THE METALORGANIC CHEMICAL VAPOR DEPOSITION (MOCVD)
METHOD, AND ITS PERFORMANCE WILL BE EVALUATED AND COMPARED WITH THE THEORETICAL
PREDICTIONS. THE DEVELOPMENT OF LOW COST, LARGE OPTICAL AND MODULATION BANDWIDTHS, LOW
OPTICAL INSERTION LOSS, HIGH SENSITIVITY, LOW NOISE MODULATORS. POTENTIAL APPLICATIONS
INCLUDE OPTICAL FIBER COMMUNICATIONS, OPTICAL RELAYING, ANTENNA BEAM FORMING, AND SIGNAL
PROCESSING FOR MICROWAVE AND MILLIMETER-WAVE CARRIERS, AS WELL AS, OPTICAL COMPUTING AND
SWITCHING.

INNOVATIVE CONFIGURATION, INC. Topic#: 91-199 ID#: 9120843
9053 SOQUEL DRIVE, SUITE 203 Office: CSTO

APTOS, CA 95003 Contract #: DAAH0192CRO58

Phone: (415) 527-7183 PI: VASON SRINI

Title: MCM DESIGN METHODOLOGY WITH MULTITECHNOLOGY FABRICATION TRADEOFFS

Abstract: THE FEASIBILITY OF EXTENDING DESIGN/SYNTHESIS TOOLS FOR SINGLE COMPONENTS TO ENABLE
"SEAMLESS" BOARD AND SYSTEM LEVEL PARTITIONING DESIGN IS INVESTIGATED. THE DESIGN PROCESS
BEGINS WITH A VHDL (E.G., ANSI?ZIEEE 1076) BEHAVIORAL DESCRIPTION FROM WHICH SYSTEM
PARTITIONING ESTIMATES ARE GENERATED. THEN BOARD LEVEL LAYOUT IS UNDERTAKEN, THE DESIGN
TOOLS BEING MINDFUL OF TESTING NEEDS (E.G., IEEE 1149 - BOUNDARY SCAN), SUBJECT TO THE SPECIFIC
CHIPS TO BE USED. PACKAGING ALTERNATIVES INCLUDE DIRECT CHIP-ON-BOARD (COB), FLIP CHIP, AND
TAB, AND ACCOUNT FOR ELECTRICAL THERMAL/VIBRATION ISSUES. THE PROPOSED SUITE OF TOOLS,
BEGINNING WITH THIS COMPREHENSIVE DESIGN METHODOLOGY ARE IMPLEMENTED FOR A PARTICULAR
CLASS OF COMPONENTS, NAMELY SEVERAL (E.G., 64) INTERCONNECTED, HIGH-SPEED (E.G., 67 MHZ) FIELD
PROGRAMMABLE LOGIC ARRAYS (FPGAS) SUITABLE FOR BOTH GLUE LOGIC AND SUBSYSTEM !.OGIC
APPLICATIONS. THEN WE WILL EXTEND THIS METHODOLOGY TO INCORPORATE OTHER DIGITAL (E.G., CPU,
RAM, ROM) AND ANALOG (B.G., A/D, D/A) CHIPS. ONE OF THE OUTPUTS OF THE PROPOSED TOOL KIT IS AN
ASSEMBLY COMMAND SEQUENCE FILE FOR ICI'S UNIQUE PRECISION VISION-AIDED ROBOTIC (VAR)
WORKCELL, WHICH CAN ASSEMBLE FINE PITCH (E.G., 6 MIL) COMPONENTS (E.G., FLIP CHIP, TAB) ON A
VARIETY OF SUBSTRATES (E.G., KAPTON, SILICON, COFPER POLYAMIDE, CERAMIC). MOREOVER, THE
AUTOMATED WORKCELL HAS THE POTENTIAL CAPABILITY OF PERFORMING SELECTIVEMECHANICAL (E.G.,
PULL) ELECTRICAL (E.G., RIC PROBE) AND VISUAL (E.G., SOLDER BRIDGING) TESTS ON THE ASSEMBLED
MULTICHIP MODULES (MCM'S) DURING THE ASSEMBLY PROCESS. THUS THE PROPOSED TOOL KIT WILL
PROVIDE A "DESIGN TO MANUFACTURING” CAPABILITY IN PHASE ll. THE BENEFITS OF THIS FAMILY OF
TOOLS WILL BE THE ABILITY TO RECURSIVELY EXERCISE THE TOOLS FOR AN AUGMENTED VHDL
BEHAVIORAL DESCRIPTION AND EVENTUALLY CONVERGE ON A ROBUST HIGH PERFORMANCE ELECTRONIC
SYSTEM DESIGN ACCOUNT FOR PERFORMANCE, MANUFACTURABILITY, AND COST TRADEOFFS ASSOCIATED
WITH ALTERNATE IMPLEMENTATIONS OF MULTICHIP MODULE (MCM) BASED SYSTEMS, IN A SEAMLESS
MANNER.

INNOVATIVE DYNAMICS Topic#: 91-241 ID#: 9120687
CORNELL RSCH PK, 243 LANGMUIR LABS, 95 BROWN ROAD Office: ASTO

ITHACA, NY 14850 Contract #: DAAH0192CR063

Phone: (607) 257-0533 P1: JOSEPH GERARDI

Title: ICE PROTECTION TECHNOLOGY DEMONSTRATION FOR UAVS

Abstract: OVER THE PAST FIVE YEARS, A RESEARCH CONSORTIUM SPONSORED BY THE NASA LEWIS
RESEARCH CENTER HAS BEEN THE SOURCE OF THE DEVELOPMENT OF SEVERAL NEW ICE PROTECTION
TECHNOLOGIES DIRECTLY APPLICABLE TO UNMANNED AUTONOMOUS VEHICLES (UAV'S). INNOVATIVE
DYNAMICS (ID) HAS BEEN INVOLVED IN SEVERAL OF THESE PROGRAMS AND AS A RESULT HAS DEVELOPED
AN ICE SENSOR BASED ON "SMART STRUCTURES"™ TECHNOLOGY. BY MONITORING THE VIBRATION

56




DARPA ABSTRACTS OF SBIR PHASE | AWARDS

SIGNATURE OF A STRUCTURE, THE SYSTEM DETERMINES ICE THICKNESS AND DISTRIBUTIONS USING A
NETWORK OF EMBEDDED SENSOR ARRAYS AND DISTRIBUTED PROCESSORS. PATTERN RECOGNITION
TECHNIQUES ARE UTILIZED TO CLASSIFY THE SENSOR SIGNALS AND DETERMINE ICE BUILDUP AND
ASSOCIATED AERODYNAMIC PENALTY. THE MEMORY OF THE SYSTEM IS FORMED THROUGH A LEARNING
PROCESS IN WHICH A SYSTEMATIC SERIES OF EXPERIMENTS IS PRESENTED TO THE SYSTEM IN THE ICING
WIND TUNNEL ENVIRONMENT. THE ICE DETECTION SYSTEM DESCRIBED HERE COULD BE USED IN
CONJUNCTION WITH A VARIETY OF DEICING SYSTEM COMPONENTS TO PROVIDE AUTONOMOUS ICE
PROTECTION CAPABILITY. DEICING TECHNOLOGIES TO BE EVALUATED INCLUDE ELECTRO-EXPULSIVE
(EEDS), PNEUMATIC IMPULSE (PIIP) AND SHAPE MEMORY ALLOY (SMA) DEICERS. DURING THE PHASE |
PROGRAM, ID WILL INTEGRATE THESE DEICING ACTUATORS WITH OUR ICE DETECTION SYSTEM FOR
PERPORMANCE EVALUATION IN AN ICING CHAMBER. THE BEST OVERALL PERFORMER WILL BE
DEVELOPED INTO AN INTEGRAL UAV STRUCTURE FOR ICING QUALIFICATION TESTING DURING THE PHASE
I PROGRAM. THE PROPOSED AUTONOMOUS ICE PROTECTION SYSTEM WILL OFFER AN ALTERNATIVE TO
CURRENT DEICING SYSTEMS USED ON COMMERCIAL AND MILITARY AIRCRAFT. PFOR EXAMPLE, THIS
SYSTEM CAN BE APPLIED TO ADVANCED COMMERCIAL TRANSPORTS WITH HIGH BYPASS AND TURBOPROP
ENGINES WHERE ENGINE BLEED AIR IS NOT AVAILABLE.

INTEGRATED SENSORS, INC. Topic#: 91-237 ID#: 9120439
255 GENESEE STREET Office: ASTO

UTICA, NY 13501 Contract #: DAAH0192CR029

Phone: (315) 798-1377 PI: RONALD GOUSE

Title: LOW-COST, MINIATURE TACTICAL JAMMERS

Abstract: THE PROGRAM OBIJECTIVES OF LIGHTWEIGHT, DISPOSABILITY AND LOW-COST WILL BE ACHIEVED
BY MINIMIZING THE NEED FOR A BATTERY POWER SOURCE FOR THE MINIATURE TACTICAL JAMMER. THE
KEY FEATURES OF THE DISPOSABLE JAMMER ARE: SPACE DEPLOYED RANGE 1-2 KM FROM THE
SURVEILLANCE RADAR. MINIATURE 6" X 3/4" CYLINDER. DISPENSED BY AIR VEHICLE, ARTILLERY SHE-11
OR GROUND PERSONNEL. GA AS LOGIC AND MMIC DEVICES. LONG SHELFLIFE. A UNIQUE FEATUREIS THE
UTILIZATION OF THE RF ENERGY RECEIVED FROM THE SURVEILLANCE RADAR AS A SOURCE OF PRIME DC
POWER FOR THE JAMMER, AS WELL AS A SIGNAL FOR COHERENT JAMMING. THE LIGHTWEIGHT JAMMER
SHOULD PROVIDE A NEW TECHNIQUE FOR JAMMING AND RELIEVE MANNED AIRCRAFT FROM JAMMING
SURVEILLANCE RADARS.

INTEGRATED SYSTEMS ASSEMBLIES CORP. Topic#: 91-020 ID#: 9110527
P.O. BOX 9210 Office:

SCHENECTADY, NY 12309 Contract #: DAAHO0191CR310

Phone: (518) 393-9589 Pi: CHARLES EICHELBERGER

Title: HIGH PERFORMANCE, LOW COST, ADVANCED MULTICHIP MODULE TECHNOLOGY DEVELOPMENT

Abstract: ISA HAS DEVELOPED AN APPROACH FOR PACKAGING INTEGRATED CIRCUITS IN AN ADVANCED
MULTICHIP MODULE (AMCM). THE APPROACH OFFERS UNSURPASSED THERMAL PERFORMANCE,
ELECTRICAL PERFORMANCE, AND DENSITY WHILE SHOWING PROMISE OF LOW COST WHEN COMPARED TO
SINGLE CHIP PACKAGE ASSEMBLIES OR OTHER MULTICHIP APPROACHES. THE PROPOSED EFFORT WILL
DEMONSTRATE THE APPLICABILITY OF THE AMCM TECHNOLOGY TO BOTH DIGITAL AND ANALOG
CIRCUITS. TO MEET THIS OBJECTIVE WORKING PROTOTYPE MODULE WILL BE DESIGNED AND FABRICATED.
THE MODULE WILL INCLUDE A SIMPLE GAAS CIRCUIT AND SEVERAL INTERCONNECT CHARACTERIZATION
STRUCTURES. THE TECHNOLOGY DEMONSTRATED IN THIS EFFORT IS AN INTERCONNECT-
ON-TOP-OF-THE-CHIPS APPROACH. THIS APPROACH OFFERS SIGNIFICANT PERFORMANCE ADVANTAGES
OVER CONVENTIONAL MULTICHIP MODULES WHERE THE CHIPS ARE MOUNTED AND INTERCONNECTED TO
A MINIATURE CIRCUIT BOARD WITH WIRE BOND, TAB OR FLIP CHIP TECHNIQUES. THE ONLY OTHER
*"INTERCONNECT ON TOP OF THE CHIPS" APPROACH WAS DEVELOPED BY GE FOR RAPID PROTOTYPING IN
ABROSPACE SYSTEMS. THE EFFORT PROPOSED HERE WILL PROVIDE SOMEWHAT IMPROVED PERFORMANCE
OVER THAT APPROACH, BUT MORE IMPORTANTLY IS SPECIFICALLY DESIGNED TO MEET THE COST
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OBJECTIVES OF HIGH VOLUME APPLICATIONS. THESE COST ADVANTAGES WILL BOTH DIRECTLY IMPACT
DOD APPLICATIONS AND ESTABLISH A COMMERCIAL PRODUCT BASE THAT WILL FURTHER REDUCE COSTS
FOR DOD APPLICATIONS. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - A SPECIFIC
OBJECTIVE OF THE OVERALL PROGRAM IS TO DEVELOP A TECHNOLOGY AND IN PHASE 1l A HIGH VOLUME
MANUFACTURING CAPABILITY WHICH PROVIDES THE REQUIRED HIGH PERFORMANCE PFOR GOVERNMENT
AND COMMERCIAL CUSTOMERS AT COSTS SIGNIFICANTLY BELOW ANY OTHER KNOWN APPROACH.

INTELLECTION, INC. Topic#: 91-181 ID#: 9120905
1603 LBJ FREEWAY, SUITE 780 Office: BSTO

DALLAS, TX 75234 Contract #: DAAH0192CR024

Phone: (214) 620-2100 PI: SANJIV SIDHU

Title: MODELING, SIMULATION, AND CONTROL OF SEMICONDUCTOR FACTORIES

Abstract: THE OBJECTIVE OF THIS EFFORT IS TO DEVELOP A COMPREHENSIVE SOFTWARE TOOLKIT THAT CAN
HELP A SEMICONDUCTOR WAFER FABRICATION FACILITY (WAFER FAB) ACHIEVE SIGNIFICANTLY HIGHER
ASSET UTILIZATION AND THROUGHPUT COMBINED WITH REDUCED WORK-IN-PROGRESS, CYCLE TIMES AND
TARDINESS. THE SOFTWARE TOOL WILL BE USED BY DESIGNERS OF FACTORIES TO EXPERIMENT WITH
ALTERNATE CONFIGURATIONS AND SCHEDULING STRATEGIES AND BY OPERATORS OF FACTORIES TO
GENERATE OPERATING SCHEDULES. EXISTING SIMULATION TOOLS DO AN ADEQUATE JOB OF EVALUATING
ALTERNATE EQUIPMENT, PROCESS AND DEMAND CONDITIONS. THE PRINCIPLE DIFFICULTY THE USERS
HAVE IS IN EXPERIMENTING WITH SCHEDULING LOGIC THAT IS DIFFERENT FROM DISPATCHING LOGIC.
THE PROPOSED SOFTWARE WILL PROVIDE THE USER WITH FLEXIBILITY AND POWER TO EXPERIMENT WITH
AND IMPLEMENT SCHEDULING LOGIC THAT HELPS MINIMIZE THE IMPACT OF KEY OBSTACLES TO
PERFORMANCE. THE SOFTWARE TOOL WILL PROVIDE MODULES FOR LOAD PLANNING, LOT RELEASE
CONTROL, SEQUENCING AND FACTORY SIMULATION. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL
APPLICATIONS - THE SOFTWARE RESULTING FROM THIS EFFORT WILL SIGNIFICANTLY IMPROVE THE COST
EFFECTIVENESS OF SEMICONDUCTOR AND OTHER FACTORIES. THIS SOFTWARE WOULD BE ATTRACTIVE
TO MOST MAJOR MANUFACTURING COMPANIES.

INTELLIGENT AUTOMATION, INC. Topic#: 91-050 ID#: 9110445
1370 PICCARD DRIVE, SUITE 210 Office:

ROCKVILLE, MD 20850 Contract #: DAAHO191CR322

Phone: (301) 990-2407 Pl: LEONARD HAYNES

Title: MODULAR OPEN ARCHITECTURE INTELLIGENT CONTROLLERS FOR GENERAL PURPOSE MACHINE
TOOLS

Abstract: THE LOW END NGC IMPLEMENTATIONS SHOULD BE MORE COST EFFECTIVE THAN INTERNATIONAL
COMPETITION, BUT IT IS THE HIGH END NGC CONTROLLERS WHERE NEW CAPABILITIES WILL RESULT. HIGH
END NGC SYSTEMS SHOULD PROVIDE ACCURACY AND SURFACE FINISH NOT ACHIEVABLE WITHOUT NGC'S
CAPABILITY TO INCORPORATE REAL-TIME CONTROL ENHANCEMENTSOFTWARE SUCH AS REAL-TIME ERROR
COMPENSATION, REAL-TIME ACTIVE VIBRATION DAMPING, REAL-TIME CLOSED-LOOP PROCESS CONTROL,
ETC. THIS PROPOSAL FOCUSES ON AN EARLY IMPLEMENTATION OF A HIGH-END NGC SYSTEM
IMPLEMENTED ON THE PARALLEL INFERENCE MACHINE (PiM) DEVELOPED BY FLAVORS TECHNOLOGY.
PIM HAS PROVEN ITSELF AS A CAPABLE HOST FOR INDUSTRIAL APPLICATIONS. IN ITS MAXIMUM
CONFIGURATION, IT CONTAINS 128 MOTOROLA 68030 MICROPROCESSORS WITH A GIGABYTE OF MEMORY
SO THAT NO FORSEEABLE NGC IMPLEMENTATION WILL BE TOO LARGE TO HOST ON THE PIM. THIS
PROPOSAL DETAILS THE TECHNICAL ISSUES ASSOCIATED WITH IMPLEMENTING NGC ON THE PIM.
ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE GOAL OF THE NCG PROGRAM IS TO
REVITALIZE THE U.S. MACHINE TOOL INDUSTRY, PROVIDE U.S. MANUFACTURERS OF MACHINED PARTS
WITH TECHNOLOGY WHICH WILL INCREASE THE QUALITY OF THEIR PRODUCTS AND DECREASE THEIR
COST, AND FINALLY GIVE THE U.S. MILITARY A QUALITATIVE INCREASE IN CURRENT MANUFACTURING
CAPABILITIES. IMPLEMENTING NGC ON THE PIM WILL PROVIDE AN EXTENSIBLE HOST WHICH CAN MEET
ANY FORSEEABLE APPLICATION, AND WHICH IS ALREADY CONFIGURED AND MARKETED AS A COMPUTER
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FOR INDUSTRIAL APPLICATIONS.

INTERFEROMETRICS, INC. Topic#: 91-099 ID#: 9121123
8150 LEESBURG PIKE, SUITE 1400 Office: DSO

VIENNA, VA 22182 Countract #: DAAHO0192CR007

Phone: (703) 790-8500 PI: JOAN CARTIER

Title: CERAMIC SHIELDS FOR SATELLITE PROTECTION AGAINST HYPERVELOCITY IMPACT
Abstract: IMPROVED SPACECRAFT SHIELDING CAN BE REALIZED THROUGH CERAMIC AND ADVANCED
ARMOR TECHNOLOGY TRANSFER FROM MILITARY RESEARCH AND DEVELOPMENT PROGRAMS. A
SIGNIFICANT IMPROVEMENT IN THE MASS EFFICIENCY, THE EFFECTIVENESS AND THE COST BENEFIT OF
SPACECRAFT SHIELDING WILL RESULT. OUR MATERIAL SELECTION, DESIGN AND OPTIMIZATION PROGRAM
WILL FURTHER THE STATE OF THE ART IN ADVANCED SPACECRAFT ARMORS. INTERFEROMETRICS WILL
DEMONSTRATE THE EFFECTIVENESS OF A NEW CERAMIC SHIELD INCORPORATING ADVANCED
TECHNOLOGIES. THE CERAMIC SHIELD CONCEPTS ARE DESIGNED TO MAXIMIZE THE DISPERSION OF
PROJECTILE MOMENTUM AND ENERGY. OTHER MEASURES OF EFFECTIVENESS INCLUDE TOLERANCE POR
THE EXTREME CONDITIONS OF PRESSURE AND TEMPERATURE CYCLING DURING LAUNCH AND IN ORBIT.
PHASE [ WILL YIELD A SHORT LIST OF CANDIDATE CERAMIC COMPOSITE SHIELD(S) AND AN ANALYTICAL
MODEL ADAPTED TO ESTIMATE SHIELD EFFECTIVENESS. THE PHASE I SHIELDING DESIGN(S) WILL BE
DEMONSTRATED AT THE SOUTHWEST RESEARCH INSTITUTE. TWO STAGE LIGHT GAS GUNS WILL
ACCELERATE 1 TO 2 GRAM PROJECTILES TO TEST VELOCITIES OF 9 KM/S. SCALING TECHNIQUES WILL BE
EVALUATED AND ADAPTED TO VALIDATE SHIELD RESPONSES. THE FINAL DESIGNS TO MEET EVOLVING
REQUIREMENTS. THE PROPOSED SHIELD DESIGN TECHNIQUES REPRESENT AN APPROACH TO INCREASING
SATELLITE PROTECTION WITH A CLEAR APPRECIATION OF COST AND WEIGHT CONSTRAINTS. THESE
CERAMIC SHIELDS WILL PROVIDE ENHANCED PROTECTION AGAINST ARTIFICIAL DEBRIS AND ASAT WEAPON
ATTACK. LIGHT WEIGHT ARMORS DESIGNED THROUGH THIS PROGRAM MAY ALSO FIND USE IN GROUND
BASED APPLICATIONS.

INTERNATIONAL MICRO INDUSTRIES Topic#: 91-020 ID#: 9110129
8000 A COMMERCE PARKWAY Office:

MT. LAURAL, NJ 08054 Contract #: DAAHO0191CR229

Phone: (609) 273-0200 PI: PHILIP RIMA

Title: ADVANCED SILICON-ON-SILICON MULTICHIPMODULE DEVELOPMENTFOR AUTOMATED PRODUCTION.
Abstract: IMI PROPOSES TO UTILIZE ITS RECENT SUCCESSFUL PACKAGING RESEARCH IN MULTICHIP
SILICON-ON-SILICON ASSEMBLIES TO DEVELOP A HIGH DENSITY, HIGH PERFORMANCE DESIGN FOR LOW
COAST DIGITAL AND ANALOG MODULES. A CIRCUITED SILICON WAFER WILL BE UTILIZED AS A SUBSTRATE
ON WHICH TO MOUNT POUR OR MORE SILICON DEVICES. TAPE AUTOMATED BONDING (TAB) WILL BE
UTILIZED AS THE INTERCONNECTION TECHNOLOGY BECAUSE OF ITS SUPERIOR THERMAL AND
PERPORMANCE CHARACTERISTICS, AS WELL AS ITS ABILITY TO ACCOMMODATE 4 MIL PITCH BONDS, BOTH
INNER AND OUTER LEAD. THE SILICON WAFER WILL HAVE 2 MIL2 GOLD BUMPS ELECTROPLATEDON THE
PADS OF THE OLB FOOTPRINT. EACH CHIP WILL BE EXCISED FROM ITS TAB PATTERN AND MOUNTED TOP
SIDE DOWN (FLIP TAB), WITH A SPACER MOUNTED ON THE TOP SURFACE TO: A) MAINTAIN THE POSITION
OF TAB LEADS ON 4 MIL PITCH WHEN THEY ARE EXCISED, AND B) PROVIDE THE NECESSARY SPACING OF
THE TAB LEADS ABOVE THE HEIGHT OF THE BUMPS TO ALLOW PATTERN RECOGNITION AND THE PRECISE
POSITIONING REQUIRED FOR OUTER LEAD BONDING. ALONG WITH THE PERFORMANCE/COST TRADEOFFS,
AUTOMATION FOR PRODUCTION PROCESSES WILL BE DEFINED IN PHASE 1, AND DEVELOPED IN PHASE II.
ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - SUCCESSFUL COMPLETION OF THIS
PROJECT WILL PROVIDE ECONOMICAL OPTIONS POR PACKAGING ENGINEERS INVOLVED IN LEADING EDGE
HIGH DENSITY, HIGH PERPORMANCE REQUIREMENTS, BOTH DIGITAL AND ANALOG. AUTOMATION OF TAB
INTERCONNECTED MULTICHIP SILICON-ON-SILICON MODULES WILL RESULT IN HIGH RELIABILITY AND
ATTRACTIVE PRODUCTION YIELDS, ALONG WITH CIRCUIT PERFORMANCE NOT POSSIBLE WITH WIRE
BONDING.
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INTERNATIONAL SOFTWARE SYSTEMS, INC. Topic#: 91-211 ID#: 9120604
9430 RESEARCH BLVD., ECHELON IV, SUITE #250 Office: SSTO

AUSTIN, TX 78759 Contract #2 DAAHO192CR118

Phone: (512) 338-5719 PI: RAMON ACOSTA

Title: DOMAIN SPECIFIC SOFTWARE PROCESS AUTOMATION TECHNOLOGY

Abstract: THIS PROPOSAL OUTLINES A FIRST-PHASE PLAN PFOR CONSTRUCTING AN ENVIRONMENT TO
DESCRIBE, PROTOTYPE, AND MANAGE SOFTWARE DEVELOPMENT PROCESSES. KEY TOOLS OF THIS
ENVIRONMENT INCLUDE SEMANTICALLY RICH GRAPHICAL EDITORS TO DESCRIBE PROCESSES AND AN
INTERPRETER FOR PROCESS SIMULATION AND INTERACTIVE EVALUATION OF SCHEDULING AND RESOURCE
ALLOCATION AGAINST THE MODEL. THE ENVIRONMENT WILL BE BUILT ON PROTO+, A PROGRAMMING
ENVIRONMENT BEING DEVELOPED AT ISSI WHICH IS BASED ON A HIERARCHICAL DATAFLOW LANGUAGE
FOR PROTOTYPING DESIGNS. THE GOAL IS TO ENABLE A PROCESS ENGINEER OR PROGRAM MANAGER TO
CONDUCT FEASIBILITY STUDIES IN SPECIFICATION, ADAPTATION, AND TAILORING OF PROCESSES TO
SPECIFIC SOFTWARE DESIGN AND DEVELOPMENT ACTIVITIES. THEREFORE, WE BUILD THE ENVIRONMENT
ON A CONCEPTUAL FRAMEWORK OF THREE INTERDEPENDENT VIEWS OF A PROCESS - ACTIVITY,
COMMUNICATION, AND INFRASTRUCTURE (YEH ET AL., 1991). IN HARNESSING THESE PERSPECTIVES, WE
ARE ABLE TO PROVIDE MANAGERS WITH ADDITIONAL HANDLES TO TACKLE THE COMPLEXITY OF SYSTEM
DEVELOPMENTEFFORTS. A UNIQUE FEATURE OF THE PROPOSED PROGRAM THAT WILL ENABLEREACHING
THIS GOAL IS THAT, IN ADDITION TO PROVIDING TOOLS FOR PROCESS DESCRIPTION, THE ENVIRONMENT
WILL EMBODY FACILITIES FOR PROCESS SIMULATION AND ANALYSIS. USING PROCESSES SIMULATION,
MANAGERS ARE ABLE TO ANSWER MANY "WHAT-IF" QUESTIONS BEFORE ENACTING THE PROCESS OR
CHANGES TO THE PROCESS. THE R & D DESCRIBED HEREIN WILL SEEK TO DEFINE A VISUAL LANGUAGE
FOR DESCRIBING AND SIMULATING THE SOFTWARE DEVELOPMENT PROCESS. THE ANTICIPATED RESULTS
WILL PROVIDE DEVELOPERS WITH THE TOOLS FOR IMPROVING THEIR PROCESS. POTENTIAL COMMERCIAL
APPLICATIONS INCLUDE INTERACTIVE PROCESS EDITORS AND PROCESS SIMULATORS.

INTERNATIONAL SOLAR ELECTRIC TECHNOLOGY Topic#: 91-238 ID#: 9120444
35 AVIATION BLVD. Office: ASTO

INGLEWOOD, CA 90301 Contract #: DAAHO192CR134

Phone: (213) 216-1422 PI: BULENT BASOL

Title: DEVELOPMENT OF PROCESSES POR FLEXIBLE, LIGHT-WEIGHT PV MODULES

Abstract: THE AIM OF THE PROPOSED PROJECT IS TO DEVELOP MONOLITHICALLY INTEGRATED CUINSE2 PV
MODULES ON LIGHT-WEIGHT, FLEXIBLE AND INSULATING FOIL SUBSTRATES. THE PHASE I OF THE WORK
WILL CONCENTRATE ON THE DEVELOPMENT OF THE INSULATING FOIL SUBSTRATES AND THE
DEMONSTRATION OF MONOLITHIC INTEGRATION OF CUINSE2 CELLS ON THESE SUBSTRATES. F
SUCCESSFUL, THIS PROJECT WILL LEAD TO THE FABRICATION OF HIGH EFFICIENCY THIN FILM CUINSE2
PV MODULES ON FLEXIBLE SUBSTRATES. SUCH MODULES ARE NEEDED FOR MANY SPACE POWER
APPLICATIONS.

INTERSCIENCE, INC. Topic#: 91-232 ID#: 9121069
105 JORDAN ROAD Office: UWO

TROY, NY 12180 Contract # DAAHO192CR02S

Phone: (518) 283-7500 PL: JAMES CASTRACANE

Title: ADVANCED INTENSIFIED HIGH DENSITY CCD ARRAYS

Abstract: IN A WIDE VARIETY OF MILITARY MISSIONS, THE DETECTION AND IMAGING OF EXTREMELY LOW
LEVELS OF LIGHT IS NECESSARY. PRESENT DAY SYSTEMS INCORPORATE HIGH DENSITY CHARGE COUPLED
DEVICES (CCD) WITH PIXEL SIZES AS SMALL AS 9 X 9 MICRONS. FOR EXAMPLE, THESE DETECTORS FORM
THE HEART OF SOME LASER RANGING/TRACKING SYSTEMS AND ARE INVALUABLE BECAUSE OF THEIR
SHORT RISE TIMES AND HIGH SENSITIVITY. HOWEVER, THE INCLUSION OF A LIGHT AMPLIFICATION STAGE
BEPORE THE CCD CAN EXTEND THEIR LOW LEVEL RESPONSE RANGE SIGNIFICANTLY. A SUITABLE CHOICE
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IS THE MICROCHANNEL PLATE (MCP). HOWEVER, THE CONVENTIONAL OPTICAL FIBER BASED
CONSTRUCTION OF THE PLATES CAN BE THE LIMITING FACTOR BECAUSE OF THE LARGE PORE SIZE AND
COMPONENT SPACING IN TYPICAL INTENSIFIER ARCHITECTURE. ALTERNATE ARCHITECTURE AND
INCORPORATION OF SMALL PORE MCPS AND FIBER INTERFACES CAN LEAD TO A SIGNIFICANT
IMPROVEMENT. THE PROPOSED PHASE I EFFORT WILL OPTIMIZE THE COUPLING OF AN MCP TO A CCD TO
ACHIEVE HIGH SPATIAL RESOLUTION AND INCLUDE AN IN-DEPTH ANALYSIS TO MODEL THE INCREASE IN
PERPORMANCE/COST RATIO EXPECTED FROM THIS COMPOUND SYSTEM. THIS STUDY WILL SERVE AS A
FOUNDATION FOR IMPLEMENTATION AND TESTING OF THE DETECTOR SYSTEM IN PHASE II. THE
DEVELOPMENT OF AN IMPROVED DETECTOR SYSTEM BASED ON THE COMBINATION OF CCDS AND MCPS
WILL HAVE AN IMMEDIATE IMPACT IN A WIDE VARIETY OF RESEARCH AND COMMERCIAL APPLICATIONS.
REMOTE SENSING, LOW LIGHT LEVEL IMAGE FORMATION AND SPECTROSCOPY ARE SEVERAL EXAMPLES
OF DIRECT COMMERCIAL APPLICATIONS. THE COMPOUND DETECTOR COULD BE MARKETED AS A
SEPARATE UNIT OR BE INCORPORATED INTO VARIOUS OPTICAL SYSTEMS.

IONEDGE CORP. Topic#: 91-111 ID#: 9120343
1713 HULL STREET Office: DSO

FORT COLLINS, CO 80526 Contract #: DAAH0192CR100

Phone: (303) 223-0665 PI: MANDAR SUNTHANKAR

Title: PLASMA ENHANCED VAPOR PLATING AS AN ALTERNATIVE TO ELECTROPLATING

Abstract: HEAVY METALS SUCH AS ZINC, CADMIUM OR CHROMIUM ARE ELECTROPLATEDIN 5,300 FACILITIES
ACROSS THE U.S. DURING THE PAST TWO DECADES, CONSIDERABLE RESEARCH HAS BEEN CONDUCTED
TO REDUCE HAZARDOUS WASTE AND MINIMIZE OCCUPATIONAL HAZARDS IN THESE ELECTROPLATING
OPERATIONS. HOWEVER, ECONOMICAL ELIMINATION OF TOXIC WASTE OR SLUDGE HAS NOT BEEN
REPORTED. IN PURSUIT OF A SOLUTION TO THE ENVIRONMENTAL ISSUES RELATED TO ELECTROPLATING,
A NOVEL PLASMA ENHANCED VAPOR PLATING (DRY PLATING) CONCEPT WAS DEVELOPED IN THE
LABORATORY. IN ADDITION TO COMPETITIVE DEPOSITION RATES, THE FEASIBILITY OF ELIMINATING TOXIC
CHEMICAL DISCHARGE AND SLUDGE IS DEMONSTRATED USING IN-SITU METAL RECLAIM. HOWEVER, AN
UNDERSTANDING OF THE EFFECT OF PROCESS VARIABLES ON THE UNIFORMITY OF DRY PLATING ON
COMPLEX SHAPES IS REQUIRED IN APPLIED FIELDS. A SYSTEMATIC RESEARCH USING STATISTICAL DESIGN
METHODS HAS BEEN PROPOSED IN THE PHASE 1 TO DEVELOP THIS UNDERSTANDING. THE PROPOSED
RESEARCH COULD LEAD TO AN ENVIRONMENTALLY BENIGN PLATING PROCESS AS AN ALTERNATIVE TO
TOXIC LIQUID ELECTROPLATING. HEAVY METAL ELECTROPLATING IS WIDELY USED IN THE DEFENSE,
AEROSPACE AND AUTOMOBILE INDUSTRIES. THE DRY PLATING METHOD WOULD BE ENVIRONMENTALLY
SAFER AND ECONOMICAL FOR PLATINGHEAVY METALS AND ALLOYS. IN ADDITION, THIS PROCESS WOULD
ELIMINATE HYDROGEN EMBRITTLEMENT OF HIGH STRENGTH STEELS WHICH ARE USED IN CRITICAL
DEFENSE SYSTEMS.

ITERATIONS, INC. Topic#: 91-036 ID#: 9110444
105 LEXINGTON AVENUE, SUITE 6D Office:

NEW YORK, NY 10016 Contract #: DAAH0191CR300

Phone: (212) 642-2920 PI: JOHN GRANATA

Title: A TENSOR PRODUCT COMPILER FOR SCALABLE PARALLEL COMPUTERS

Abstract: THE OBJECTIVE OF THIS WORK IS TO DEVELOP A TENSOR PRODUCT COMPILER THAT CAN PARSE
TENSOR PRODUCT FORMULATIONS INTO WORKING CODE FOR SCALABLE PARALLEL PROCESSORS. THE
TENSOR PRODUCT COMPILER WILL USE MATHEMATICAL TRANSFORM RULES TO OPTIMIZE CODE FOR SUCH
PARAMETERS AS NUMBER OF PROCESSORS, THE ARCHITECTURE OF THE NODE PROCESSORS, THE
RELATIONSHIP BETWEEN LOCAL AND GLOBAL MEMORY, AND LATENCY AND BANDWIDTH OF
INTERPROCESSOR COMMUNICATION. ANTICIPATED BENTFITS/POTENTIAL COMMERCIAL APPLICATIONS
- THE TENSOR PRODUCT COMPILER WILL USE MATHEMATICAL TRANSFORM RULES WHEN OPTIMIZING
CODE, THUS MAKING THESE COMPUTERS MUCH EASIER TO PROGRAM. AS THESE DIFFICULTIES ARE
RESOLVED, SCALABLE MULTI-PROCESSORS SUCH AS THESE WILL BECOME VIABLE FOR MAINSTREAM
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BUSINESS COMPUTING.

JAMESON ROBOTICS Topic#: 91-113 ID#: 9120669
4600 SHOALWOOD AVE. Office: MTO

AUSTIN, TX 78756 Contract #: DAAHO0192CR152

Phone: (713) 664-5900 P1: JOHN JAMESON

Title: ADVANCED PORCE CONTROL OF ELECTRIC MANIPULATORS WITH ADAPTIVE CRITIC NETWORKS

Abstract: RESPONSIVE AND SENSITIVE FORCE CONTROL 1S ESSENTIAL FOR SOPHISTICATED ROBOT TASKS
SUCH AS ASSEMBLY AND FINE MANIPULATION. HOWEVER, THIS KIND OF CONTROL IS VERY DIFFICULT FOR
MANIPULATORS DRIVEN BY ELECTRIC MOTORS WITH GEARED TRANSMISSIONS, PRIMARILY DUE TO
FRICTION IN THE DRIVE TRAIN. YET THESE TYPES OF MECHANICAL SYSTEMS ARE OFTEN THE MOST
PRACTICAL POR MANY APPLICATIONS. TWO PRIMARY TYPES OF CONTROL STRATEGIES HAVE BEEN USED
TO DATE POR FORCE CONTROL WITH THESE KINDS OF SYSTEMS. ONE USES THE FORCE ERROR TO ADJUST
THE TORQUE OF THE DRIVE MOTOR. THE OTHER UTILIZES FORCE FEEDBACK TO COMMAND MOTOR
POSITIONS, RELYING ON COMPLIANCE IN THE SYSTEM FOR TRANSLATING POSITION TO PORCE. THE
FORMER APPROACH TYPICALLY RESULTS IN SLUGGISH, NOISY CONTROL AND THE LATTER APPROACH
TYPICALLY EXHIBITS POOR BANDWIDTH. NEITHER APPROACH ADEQUATELY ADDRESSES MANIPULATORS
WHICH ARE MODERATELY BACK-DRIVABLE. WE PROPOSE AN ADAPTIVE FORCE CONTROL SYSTEM BASED
ON THE "BACK PROPAGATED ADAPTIVE CRITIC" ARCHITECTURE, WHICH UTILIZES PRINCIPLES FROM
DYNAMIC PROGRAMMING AND NEURAL NETWORKS TO ACHIEVE REAL-TIME ADAPTATION. THIS APPROACH
REQUIRES FEW ASSUMPTIONS ABOUT PLANT DYNAMICS, AND A WIDE VARIETY OF SENSOR INPUTS CAN
EASILY BE INCORPORATED. FURTHERMORE, EFFECTS WHICH DEPEND ON PAST AS WELL AS CURRENT
STATES, SUCH AS BACKLASH, CAN ALSO BE ACCOMMODATED. HIGHER ERFORMANCE FORCE CONTROL
FOR COMMON ELECTRIC MANIPULATORS (AND HANDS/ GRIPPERS) CAN SIGNIFICANTLY ENHANCE THE USE
OF THESE DEVICES IN AUTOMATION AND TELEOPERATION. THE GENERAL ADAPTIVE CONTROL APPROACH
COULD ALSO BE APPLIED TO MANY DIFFICULT CONTROL PROBLEMS IN THE GOVERNMENT AND INDUSTRY.

JET PROCESS CORP. Topic#: 91-095 ID#: 9120945
25 SCIENCE PARK Office: DSO

NEW HAVEN, CT 06511 Contract #: DAAH0192CR009

Phone: (203) 786-5130 Pt B. HALPERN

Title: FLUX CONTROL IN JET VAPOR DEPOSITION VIA ATOMIC ABSORPTION SPECTROSCOPY

Abstract: JET VAPOR DEPOSITION (JVD) USES SONIC GAS JETS IN "LOW VACUUM" IN A NOVEL APPROACH TO
THIN FILM DEPOSITION. IT IS RAPIDLY APPROACHING COMMERCIAL PRODUCTION CAPABILITY IN WHICH
REAL TIME MONITORING AND CONTROL OF DEPOSITION RATES WILL BE ESSENTIAL. JVD IS PARTICULARLY
POWERFUL FOR DEPOSITION OF MULTICOMPONENT FILMS SUCH AS PZT AND RELATED FERROELECTRICS,
POR WHICH CONTROL OF INDIVIDUAL METAL FLUXES IS MOST VALUABLE. ACCORDINGLY, WE PROPOSE
IN PHASE [ TO EQUIP OUR JVD APPARATUS WITH A SENSITIVE, RELIABLE AND FAST OPTICAL TECHNIQUE,
ATOMIC ABSORPTION, IN ORDER TO MONITOR GAS PHASE METAL ATOM CONCENTRATIONS IN THE
EMERGING JET. IN OUR "LOW VACUUM" JETS, THIS IS EQUIVALENT TO A FLUX MEASUREMENT AND
RELATES DIRECTLY TO DEPOSITION RATE. THE ABSORBANCE WILL BE MEASURED VIA GAS SHIELDED
OPTICAL FIBER BUNDLES POSITIONED ON OPPOSITE SIDES OF THE JET. OUR GOAL IS TO USE THE
INSTANTANEOUS VALUES OF ABSORBANCE AS AN INPUT FOR REAL TIME FEEDBACK CONTROL OF JET
SOURCE CONDITIONS AND HENCE DEPOSITION RATES. IN PHASE | WE WILL DEMONSTRATE THE
FEASIBILITY OF USING ATOMIC ABSORPTION TO TRACK METAL ATOM CONCENTRATIONSIN THE EMERGING
JETS POR THE SELECTED TEST CASES CU, BA, Y, TI AND AU. THESE TEST CASES ARE CONVENIENT POR
EXPERIMENTATION AND INCLUDE ELEMENTS OF IMPORTANT MULTICOMPONENT FILMS SUCH AS
FERROELECTRICS AND HIGH T SUPERCONDUCTORS. THE MAIN BENEFIT WILL BE A GENERAL MEANS OF
CONTROLLING DEPOSITION RATES IN JVD BY NONINVASIVE OPTICAL MEASUREMENT. THIS WILL MAKE
POSSIBLE DEPOSITION OF IMPORTANT MULTICOMPONENT FILMS, E.G. FERROELECTRICS AND HIGH T
SUPERCONDUCTORS, WITH MORE ACCURATELY CONTROLLED COMPOSITIONS. THESE MATERIALS HAVE
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COMMERCIAL VALUE AND ARE OF INTEREST TO THE FEDERAL GOVERNMENT.

JOHN R. BAYLESS COMPANY Topic#: 91-111 ID#: 9120153
20325 SEABOARD ROAD Office: DSO

MALIBU, CA 90265 Contract #: DAAH0192CR145

Phone: (818) 707-1131 P1: JOHN BAYLESS

Title: DEVELOPMENT OF THE RADCOAT PROCESS FOR THE APPLICATION OF SOLVENT-FREE COATINGS
Abstract: THERE ARE SEVERE CONCERNS AND INCREASING RESTRICTIONS REGARDING THE CONTENT OF
VOLATILE ORGANIC COMPOUNDS (VOCS) IN CONVENTIONAL SOLVENT-BASED COATINGS. EXISTING
APPROACHES POR REDUCING VOC EMISSIONS, SUCH AS THE USE OF CUT-BACK SOLVENT TECHNOLOGY AND
HIGH TEMPERATURE COATING PROCESSES, HAVE LIMITATIONS AND PROBLEMS. THUS, IT IS VERY
IMPORTANT TO DEVELOP NEW COATING PROCESSES WHICH TOTALLY ELIMINATE THE NEED FOR VOCS.
WE PROPOSE TO DEVELOP SUCH A PROCESS, TERMED THE RADCOAT PROCESS, WHICH USES ULTRAVIOLET
(UV) OR ELECTRON BEAM (EB) RADIATION TO RAPIDLY POLYMERIZE SOLVENT-FREE COATINGS OF
MONOMER/OLIGOMER MATERIALS (LIQUID ORGANIC MATERIALS OF LOW MOLECULAR WEIGHT) AS THEY
ARE APPLIED. MANY RADIATION CURABLE COMPOUNDS HAVE BEEN DEVELOPED RECENTLY WHICH ARE
NOW BEING USED IN INDUSTRY AS WEAR-RESISTANT COATINGS ON FLAT-SHEETMATERIALS. THEOVERALL
OBJECTIVE OF THE RADCOAT PROJECT IS TO DEVELOP A NEW AND INNOVATIVE PROCESS, WHICH USES NO
VOCS, FOR APPLYING COATINGS TO CONTOURED SURFACES SUCH AS ENCOUNTERED WITH AIRCRAFT AND
OTHER MILITARY EQUIPMENT. TO ACCOMPLISH THIS, THE FOLLOWING PHASE I TASKS WILL BE
UNDERTAKEN: (1) PERFORM TRADE-OFF STUDIES TO COMPARE UV AND EB APPROACHES AND TO SELECT
THE ONE BEST SUITED FOR THE RADCOAT PROCESS; (2) DESIGN AND CONSTRUCT A SMALL-SCALE,
PROOF-OF-PRINCIPLE EXPERIMENT TO CHARACTERIZE THE PROCESS; (3) PERFORM EXPERIMENTS TO
DEMONSTRATE THE EFFICACY OF THE RADCOAT CONCEPT ON SAMPLE AIRCRAFT SUBSTRATE PANELS AND
(4) DEVELOP THE CONCEPTUAL DESIGN FOR A FULL-SCALE RADCOAT SYSTEM TO BE DEMONSTRATED IN
PHASE 1I. IF THIS PROJECT IS SUCCESSFUL, A NEW AND INNOVATIVE COATING TECHNOLOGY WILL BE
DEMONSTRATED WHICH ENTIRELY ELIMINATES VOCS. THIS WILL SOLVE AN URGENT ENVIRONMENTAL
PROBLEM AND PROVIDE A NEW, HIGHLY EFFECTIVE PROCESS FOR APPLYING HIGH QUALITY COATINGS IN
NUMEROUS MILITARY APPLICATIONS.

JSP INDUSTRIES, INC. Topic#: 91-128 ID#: 9120280
P.O. BOX 12127 Office: LSO

OVERLAND PARK, KS 66212 Contract #: DAAH0192CR008

Phone: (913) 381-6189 PI: SABINA SHAPIRO

Title: HIGH POWER FLAT PANEL LIGHT SOURCES FOR VISIBLE SIGNATURE CONTROL

Abstract: THIS DOCUMENT DESCRIBES ELECTROLUMINESCENT (EL) LAMPS THAT WILL HAVE LUMINANCE
UP TO 300 FOOT-LAMBERT. THE COST OF EACH LAMP WILL BE UNDER $40.00 PER SQUARE METER
COMPARED TO A PRICE OF $600.00 PER SQUARE METER IN THE U.S. MARKET. THE EFFICIENCY OF EL
LAMPS IS COMPATIBLE TO EFFICIENCY LIDERS SUCH AS FLUORESCENT LAMPS. A SPECIAL POWER
INVERTER WILL INCREASE THE USEFUL LIFE OF EL LAMPS AND WILL PROVIDE STABLE OPERATIONS. THE
EQUIPMENT REQUIRES MINIMUM MAINTENANCE. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL
APPLICATIONS: THE ANTICIPATED BENEFIT OF THE PROPOSED PROJECT IS A LOW-COST
ELECTROLUMINESCENT LAMP THAT CAN BE USED FOR LARGE-SCALE SIGNS AND DISPLAYS IN AIRPORTS,
SCHOOLS, PUBLIC BUILDINGS, ETC.

JWA DIVISION, EMADEL ENTERPRISES, INC. Topic#: 91-220 ID#F: 9121144
P.0. BOX 2578 Office: MICOM

KIRKLAND, WA 98083 Contract #: DAAHO192CR127

Phone: (206) 820-8577 P1: JOHN WILLIFORD

Title: SUBSTITUTION OF LIQUID CO2 AEROSOLS FOR CFC-113 IN CLEANING OF PRECISION SURFACES AND
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MICROELECTRONICS

Abstract: A SIX-MONTH, PHASE |, SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM IS PROPOSED
TO ESTABLISH THE FEASIBILITY OF SUBSTITUTING A NOVEL, PATENTED PROCESS AND COMBINATION OF
MATERIALS FOR THE FREON (CFC 113) MATERIALS NOW USED IN HIGH SHEAR CONDITIONS TO CLEAN
PRINTED CIRCUIT BOARDS AND OTHER MECHANICAL AND ELECTRONIC COMPONENTS OF INTEREST TO THE
DEPARTMENT OF DEFENSE, THROUGH DARPA. THE TECHNOLOGY CONSISTS IN PART IN USING HIGH
PRESSURE AND APPROPRIATE ORIFICE TO CREATE AEROSOLS OF SOLVENT, SUCH THAT DISCRETE
DROPLETS KNOCK OFF EVEN SUBMICRON SURFACE CONTAMINANT PARTICLES, AS COVERED UNDER U.S.
PATENT 4,832,753, ROGER L. CHERRY ET AL., MAY, 1989. A SECOND ASPECT OF THE TECHNOLOGY,
COVERED IN A CONTINUATION-IN-PART ISSUED AS U.S. PATENT 4,936,922, JUNE 26, 1990, TREATS THE
REFINEMENT OF THE ORIGINAL METHOD BY SUBSTITUTION OF LIQUID C02 FOR THE CHLORINATED
SOLVENTS USED IN EARLIER COMMERCIAL PRACTICE. THESELATER REFINEMENTSHAVE NOT BEEN FULLY
DEMONSTRATED TO DATE. IT IS THE PURPOSE OF THIS PHASE I WORK TO REVIEW THE STATUS OF
RELATED WORK IN THE LITERATURE, AND TO CONDUCT LIMITED EXPERIMENTAL DEMONSTRATIONS OF
THE EFFECT OF C02 AEROSOLS ON STANDING COUPONS, SIMULATING PRINTED WIRING CONTAMINATED
WITH TYPICAL FABRICATION RESIDUES. OPTICAL AND ANALYTIC METHODS WILL BE USED TO COMPARE
RESULTS WITH CONVENTIONAL TECHNOLOGY. THE RESULTS OF PHASE I ARE EXPECTED TO PROVIDE A
CLEARWARRANT FOR ADAPTING EARLIER, CFC-BASED SYSTEM DESIGNS TO OPERATE WITH SUPERCRITICAL
CO02 AS A SOLVENT, PRODUCING A COMMERCIALLY USEFUL AND HIGHLY COST-EFFECTIVE TECHNOLOGY
IN A PHASE Il FOLLOW UP PROJECT. SUBSTITUTION OF LIQUID OR SUPERCRITICAL C02 FOR CFC-113 IN
CLEANING OF ELECTRONIC AND MECHANICAL PARTS WILL HAVE AN IMPACT ON THE ORDER OF 19% OF
THE BILLION KILOGRAMS OF CFCS CONSUMED ON THE GLOBAL MARKET (1986 ESTIMATE). THESE SOLVENTS
ARE USED DOMESTICALLY TO PRODUCE ABOUT $5 BILLION IN GOODS. BENEFICIAL IMPACTS ON
AEROSPACE, BIOTECHNOLOGY AND ELECTRONIC INDUSTRIES CAN COME IF BENIGN, EFFECTIVE AND LOW
COST SOLVENTS ARE IDENTIFIED.

KC RESEARCH CORP. Topic#: 91-030 ID#: 9110087
11231 MAIN RANGE TRAIL Office:

LITTLETON, CO 80127 Contract #: DAAHO191CR272

Phone: (303) 979-6376 PI: TODD CERNI

Title: NON-CONTACT TEMPERATURE SENSING FOR HIGH TEMPERATURE MANUFACTURING

Abstract: NON-CONTACT RADIOMETRIC TECHNIQUES REPRESENT AN ATTRACTIVE SOLUTION TO THE DARPA
TEMPERATUREMEASUREMENTPROBLEM BECAUSETHEY OFFER A TOTALLY NONINVASIVE MEASUREMENT
TECHNIQUE WITH EXCELLENT TEMPORAL AND SPATIAL RESOLUTION. HOWEVER, CONVENTIONAL
RADIOMETRIC TECHNIQUES SUFFER FROM PERSISTENT TEMPERATURE MEASUREMENT ERRORS. THE
PROPOSED NEW RADIOMETRIC TECHNIQUES ARE CAPABLE OF SOLVING THE TWO PRIMARY MEASUREMENT
PROBLEMS IN RADIATION THERMOMETRY, UNKNOWN MATERIAL EMISSIVITY AND REFLECTED
BACKGROUND RADIATION. THESE INNOVATIVE NEW TECHNIQUES THEREFORE PROVIDE THE FOUNDATION
FOR A NONINVASIVE TEMPERATURE MEASUREMENT AND CONTROL SYSTEM OF UNPRECEDENTED
ACCURACY AND RELIABILITY FOR HIGH TEMPERATURE (1000 - 1500 DEGREES CENTIGRADE)
MANUFACTURING PROCESSES. THE PROPOSED TECHNIQUES ARE BROADLY APPLICABLE AND NOT LIMITED
TO ANY PARTICULAR CLASS OF MATERIALS, MANUFACTURING PROCESSES, OR ENVIRONMENTS. THE
PHASE 1 RESEARCH STRESSES LABORATORY DEMONSTRATION OF THE PROPOSED NON-CONTACT
RADIOMETRIC MEASUREMENT TECHNIQUES FOR CONDITIONS AND MATERIALS WHICH SIMULATE
RELEVANT HIGH TEMPERATURE MANUFACTURING PROCESSES, COUPLED WITH SIMULTANEOUS DIRECT
TEMPERATURE MEASUREMENTS. THE PHASE I RESEARCH ALSO INCLUDES IDENTIFICATION AND
EVALUATION OF PHASE 1l SENSOR DESIGN OPTIONS, PLUS DRAFTING OF ONE OR MORE PRELIMINARY PHASE
11 SENSOR DESIGNS. THE PROPOSED RESEARCH EFFORT WILL BENEFIT FROM OUR DIRECTLY RELATED
EXPERIENCE IN INFRARED RADIOMETRY, NON-CONTACT TEMPERATURE MEASUREMENTS, AND DOD
CONTRACTING.
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KINETICS GEN. IND., INC. Topic#: 91-243 ID#: 9120761
1505 MALL STREET Office: ASTO

ISSAQUAH, WA 98027 Contract #: DAAHO0192CROS57

Phone: (206) 392-7267 PL: J. SLADKY JR. '

Title: ULTRA LIGHTWEIGHT STRUCTURES

Abstract: THE PROPOSED ULTRA LIGHTWEIGHT (ULW) STRUCTURAL CONCEPT EMPLOYS A UNIQUE
COMPONENT PORMULATION AND FORMING PROCESS. THE CONCEPT IS DESIGNED TO PERMIT THE
SIMULTANEOUS SKIN AND CORE PGRMING. IN ADDITION PROVISIONS ARE MADE TO ENHANCE THE
STRUCTURAL PERFORMANCE IN DYNAMIC LOADING CONDITIONS. THE ULW STRUCTURAL CONCEPT HAS
THE POTENTIAL TO SIGNIFICANTLY REDUCE THE STRUCTURAL WEIGHT FRACTION. IN VEHICLES THIS
TRANSLATES INTO INCREASED PAYLOAD AND/OR RANGE.

KNOWLEDGE BASED SYSTEMS, INC. Topic#: 91-043 ID#: 9110749
P.O. BOX 9930 Office:

COLLEGE STATION, TX 77842 Contract #: DAAH0191CR236

Phone: (409) 696-7979 PI: ARTHUR KEEN

Title: AUTOMATED SUPPORT FOR CREATION AND MAINTENANCE OF LARGE SITUATION BASED ONTOLOGIES
Abstract: IN THE CONTEXT OF INFORMATION MANAGEMENT, ONTOLOGY IS THE TASK OF EXTRACTING THE
NATURE AND STRUCTURE OF A GIVEN ENGINEERING, MANUFACTURING, BUSINESS, OR LOGISTICAL
DOMAIN AND STORING IT IN AN EXPRESSIVELY RICH, USABLE, COMPUTATIONAL FEASIBLE
REPRESENTATIONAL MEDIUM. AN ARRAY OF ONTOLOGY DATABASES IN USE ACROSS A WIDE VARIETY OF
SUCH SYSTEMS WOULD REVOLUTIONIZE THE TASKS OF INFORMATION MANAGEMENT AND INFORMATION
MODELING. HOWEVER, AT PRESENT THERE EXISTS NO GENERAL THEORETICAL CHARACTERIZATION OF
THE NATURE OF ONTOLOGICAL INFORMATION AS IT RELATES SPECIFICALLY TO THE ABOVE DOMAINS; NOR
ARE THERE ANY METHODS DESIGNED SPECIFICALLY FOR CAPTURING ONTOLOGICAL INFORMATION AND
DEVELOPING AND MAINTAINING THIS INFORMATION IN A SHAREABLE, REUSABLE, STANDARDIZED
DESCRIPTIVE FORM; HENCE, NEITHER ARE THERE ANY COMPUTATIONAL TOOLS DESIGNED SPECIFICALLY
TO COMPLEMENT THESE METHODS. IN THIS PROJECT WE WILL BASE AN APPROACH TO THESE
THEORETICAL, METHODOLOGICAL, AND COMPUTATIONAL SHORTFALLS ON A RECENT POWERFUL THEORY
OF INFORMATION XNOWN AS SITUATION THEORY. SPECIFICALLY, WE WILL 1) DEVELOP A FORMAL
SITUATION THEORETICALLY BASED FOUNDATION FOR ONTOLOGY; 2) REFINE THE AIR FORCE IDEF5
ONTOLOGY DESCRIPTION CAPTURE METHODOLOGY FOR ONTOLOGY CREATION; AND 3) BEGIN INITIAL
WORK ON THE PROTOTYPES OF A SUITE OF SOFTWARE SUPPORT TOOLS FOR THE CREATION AND
MAINTENANCE OF LARGE SITUATION-BASED ONTOLOGIES. ANTICIPATED BENEFITS/POTENTIAL
COMMERCIAL APPLICATIONS - THE IMPORTANCE OF ONTOLOGY DEVELOPMENT WILL CONTINUE TO GROW
OVER THE NEXT DECADE. THE SITUATION THEORETIC RESULTS OF THIS PROJECT WILL MOVE THE
ONTOLOGY TECHNOLOGY FROM THE CONCEPT PHASE TO A SYSTEMS ENGINEERING DISCIPLINE. THE
REFINEMENT OF IDEFS METHODOLOGY WILL MAKE THIS TECHNOLOGY AVAILABLE TO THE COMMUNITY
AT LARGE AND THE TOOLS RESULTING FROM THIS PROJECT WILL ENABLE THE COST EFFECTIVE
CREATION,REUSE, AND MAINTENANCE OF LARGE ONTOLOGIES.

KNOWLEDGE BASED SYSTEMS, INC. Topic#: 91-050 ID#: 9110750
P.O. BOX 9930 Office:

COLLEGE STATION, TX 77842 Contract #: DAAHO0191CR235

Phone: (409) 696-7979 PI: PAULA MAYER

Title: RELIABLE OBJECT BASED ARCHITECTURE FOR INTELLIGENT CONTROLLERS (ROCS)

Abstract: RELIABLE OBJECT-BASED CONTROL SOFTWARE (ROCS) ISA PROGRAMMING TECHNOLOGYTHAT CAN
BE COMBINED WITH BOTH INDUSTRIAL PROGRAMMABLE CONTROLLERS AND POWERFUL RISC BASED
PROCESSORS TO CONSTRUCT FLEXIBLE CONTROL COMPONENTS OF GENERAL PURPOSE MACHINE TOOLS.
ROCS ALSO SUPPORTS THE COMBINATION OF THOSE COMPONENTS INTO INNOVATIVE STATION, CELL,
CENTEROR FACTORY AUTOMATION CONCEPTS. THE PROPOSED TECHNOLOGY WOULD PROVIDE A GENERIC
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CONTROL ARCHITECTURE THAT COULD BE CONFIGURED TO THE SPECIFIC REQUIREMENTS OF EACH
SPECIALIZED MACHINE TOOLS. THE SOFTWARE TECHNOLOGY ENVISIONED WOULD UTILIZE A "FROZEN*

OBJECT APPROACH TO ACHIEVE A LEVEL OF SCALABILITY, FLEXIBILITY, RELIABILITY, AND
MAINTAINABILITY CURRENTLY UNATTAINABLE IN PROCESS AUTOMATION. THE ELEMENTS OF THE ROCS

SOFTWARE TECHNOLOGY INCLUDE: 1) A SPECIALIZED OBJECT BASED LANGUAGE FOR PROGRAMMING

DEVICE CONTROL; 2) A DEVELOPMENT ENVIRONMENT WITH FACILITIES FOR INTERPRETATION,
COMPILATION, AND TESTING OF CONTROL PROGRAMS WRITTEN IN THE LANGUAGE; 3) A STANDARD )
CONTROL ARCHITECTURE FRAMEWORK WITH THE NECESSARY GENERIC CONTROL OBJECT TYPES THAT

COULD BE SPECIALIZED TO PROVIDE A LARGE VARIETY OF CONTROL BEHAVIORS OVER A WIDE RANGE OF

DEVICES; 4) A CONFIGURATION ENVIRONMENT THAT WOULD SUPPORT THE SETTING OF THE PARAMETERS .
OF THE OBJECTS IN THE STANDARD CONTROL ARCHITECTURE AND WHICH WOULD THEN AUTOMATICALLY

GENERATE THE CONTROL SOFTWARE FOR A SPECIFIC CONFIGURATION OF DEVICES. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - WITH ROCS, SPECIALIZED MACHINE TOOL
MANUFACTURING COSTS COULD BE REDUCED BY THE EFFECT OF VOLUME PRODUCTION ECONOMICS

APPLIED TO THE PROGRAMMING, AS WELL AS THE CONTROL HARDWARE. THE MODULARITY OF THE

RESULTING MACHINING SYSTEM WOULD ENSURE EASIER DIAGNOSIS OF FAULTS AND SELF DIAGNOSIS

COULD BE BUILT IN. THE MODULARITY OF THE ARCHITECTURE AND ITS NATURE WOULD EASE THE

ADDITION OF NEW DEVICES AND FUNCTIONALITY.

KNOWLEDGE BASED SYSTEMS, INC. - Topic#: 91-223 ID#: 9120680
P.O. BOX 9930 Office: MICOM

COLLEGE STATION, TX 77842 Contract #2 DAAH0192CR066

Phone: (409) 696-7979 PI: PAULA MAYER

Title: A KNOWLEDGE-BASED AUTOMATED PROCESS PLANNING SYSTEM (KAPPS) WITH ASSUMPTION-BASED
TRUTH MAINTENANCE SYSTEM AND GEOMETRIC

Abstract: THE GOAL OF AMERICAN INDUSTRY LOOKING TO THE FIERCE COMPETITION OF THE NEXT DECADE
IS TO MANUFACTURE PRODUCTS (1) AT REDUCED COSTS, (2) WITH SHORTER LEAD TIMES, AND (3) AT A
HIGHER QUALITY. COMPONENTS THAT WOULD ASSIST IN ACHIEVING THIS GOAL INCLUDE (1) AUTOMATED
PROCESS PLANNING, (2) DESIGN RETRIEVAL, AND (3) PRODUCIBILITY/VALUE ANALYSIS. NEEDED
TECHNOLOGICALBREAKTHROUGHSFOR EFFECTIVE COMPUTER-AIDED PROCESS PLANNING (CAPP) SYSTEMS
INCLUDE: (1) INCORPORATION OF POWERFUL GEOMETRIC REASONING CAPABILITIES, (2) INTEGRATION WITH
COMPUTER AIDED DESIGN (CAD) AND OTHER ENGINEERING PRODUCT DEFINITION DATABASES, FACTORY
MANAGEMENT/CONTROL SYSTEMS, AND COMPUTER AIDED MANUFACTURING (CAM) SYSTEMS, AND (3)
DEVELOPMENT OF ROBUST KNOWLEDGE REPRESENTATION STRUCTURES AND REASONING STRATEGIES.
AI-BASED EXPERT SYSTEMS HAVE PROVEN TO BE THE MOST PROMISING APPROACH TO SOLVE THE PROCESS
PLANNING PROBLEM. WE PROPOSE A KNOWLEDGE-BASED AUTOMATED PROCESS PLANNING SYSTEM
(KAPPS) THAT WILL ELIMINATE THE DEFICIENCIES OF CURRENT CAPP SYSTEMS AND BE ABLE TO CAPTURE,
REPRESENT, ORGANIZE, AND UTILIZE MANUFACTURING KNOWLEDGE. WE WILL INTEGRATE THE RESULTS
OF PREVIOUS AND ONGOING KBSI DEVELOPMENT AND UNIVERSITY RESEARCH IN (1) SHAPE-BASED .
KNOWLEDGE REPRESENTATION, (2) INFORMATION INTEGRATIONMECHANISMS, (3) GEOMETRICREASONING,
(4) ADVANCED OBJECT REPRESENTATION AND REASONING METHODS, AND (5) CONCURRENT ENGINEERING
TOOLS TO ACHIEVE A COMMERCIALLY VIABLE, TRULY GENERATIVE PROCESS PLANNING SYSTEM. THE
PRODUCT OF THE RESEARCH IS A COMMERCIALLY VIABLE, TRULY GENERATIVE WORKSTATION-BASED
PROCESS PLANNING SYSTEM.

KNOWLEDGE INDUSTRIES Topic#: 91-218 ID#: 9120681
125 CALIFORNIA AVENUE, SUITE 2 Office: SSTO

PALO ALTO, CA 94306 Contract #: DAAH0192CR065

Phone: (415) 321-9521 P1: MARK PEOT

Title: STANDARD DECISION ANALYSIS MODULES FOR KNOWLEDGE-BASED PLANNING SUPPORT
Abstract: THE OBJECTIVE OF THIS PROGRAM IS TO DESIGN DECISION-ANALYSIS TOOLS FOR THE SUPPORT OF
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KNOWLEDGE-BASED PLANNING. CLASSICAL PLANNING SYSTEMS RELY ON A COMPLETE AND CERTAIN
DESCRIPTION OF THE ENVIRONMENT. REAL WORLD PLANNING PROBLEMS IN SUCH AREAS AS CRISIS
PLANNING AND BATTLEFIELD MANAGEMENT MUST BE SOLVED IN THE FACE OF UNCERTAINTY AND
INCOMPLETE KNOWLEDGE. DECISION ANALYSIS PROVIDES THE TOOLS FOR MODELLING PREFERENCES,
BELIEFS, AND UNCERTAINTIES POUND IN THESE PROBLEMS. THIS PROGRAM WILL DESIGN OPERATORS FOR
THE INCREMENTAL CONSTRUCTION OF DECISION MODELS AND A SET OF EVALUATION AND ANALYSIS
TOOLS POR PROCESSING THESE MODELS. DECISION MODELS WILL BE DEFINED USING A CLASS
INHERITANCE HIERARCHY IN AN OBJECT-ORIENTED LANGUAGE TO FACILITATE THE DESIGN OF CUSTOM
REPRESENTATIONS. BUILT-IN REPRESENTATIONS INCLUDE INFLUENCE DIAGRAMS, CONTINGENT
INFLUENCE DIAGRAMS, AND BELIEF NETWORKS. EVALUATION TOOLS WILL BE DESIGNED FOR THE
EVALUATION OF PROBABILITY DISTRIBUTIONS WITHIN THE MODEL AS WELL AS EVALUATION OF DECISION
POLICIES. SEVERAL ANALYSIS TOOLS WILL BE DESIGNED TO ALLOW THE PLANNER TO GAIN MAXIMUM
INSIGHT FROM EACH MODEL. THESE TOOLS INCLUDE DETERMINISTIC, OPEN, AND CLOSED-LOOP
SENSITIVITY ANALYSIS, AND VALUE OF INFORMATION AND VALUE OF CONTROL CALCULATION. THIS
PROGRAM BENEFITS THE PLANNING COMMUNITY BY PROVIDING A COMMON FRAMEWORK FOR THE
DEFINITION AND EVALUATION OF DECISION MODELS. THE TOOLS DEVELOPED UNDER THIS PROGRAM
FACILITATE THE ENGINEERING OF ANY APPLICATION REQUIRING DECISION ANALYSIS. KNOWLEDGE
INDUSTRIES (KI) PLANS TO USE THESE TOOLS TO DEVELOP A NEW GENERATION OF DECISION SUPPORT
SYSTEMS FOR APPLICATIONS RANGING FROM MEDICAL DIAGNOSIS TO THE CONTROL AND DESIGN OF
COMPLEX MILITARY SYSTEMS.

KNOWLEDGE SYSTEMS CONCEPTS, INC. Topic#: 91-041 ID#: 9110461
262 LIBERTY PLAZA Office:

ROME, NY 13440 Contract #: DAAHO0191CR234

Phone: (315) 356-0500 PI: WILLIAM TEPFENHART

Title: LARGE KNOWLEDGE-BASED SYSTEM BENCHMARKS

Abstract: A BENCHMARK TOOL IS PROPOSED THAT MAKES POSSIBLE MEASUREMENT OF AN EXPERT SYSTEM
TOOL’S PERFORMANCE CHARACTERISTICS WHEN APPLIED TO PROBLEMS OF ANY SPECIFIED SIZE AND
COMPLEXITY. KEY CAPABILITIES FOR THE PROPOSED TOOL INCLUDE AN ARTIFICIAL KNOWLEDGE BASE
GENERATOR, A KNOWLEDGE REPRESENTATION FORMATTER, AN INPUT GENERATOR, AND A RUN ENGINE
FOR AUTOMATICALLY ACCRUING PERFORMANCE CHARACTERISTICS.THE PROPOSED ARCHITECTURE IS
HIGHLY EXTENDABLE AND CAN EASILY INCORPORATE MORE ADVANCED HYBRID SYSTEMS. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - WE ANTICIPATE THAT THE PROPOSED BENCHMARK
TOOL 1S AN APPROPRIATED PRODUCT FOR USE BY ANY ORGANIZATION FACED WITH THE PROBLEM OF
SELECTING AN EXPERT SYSTEM TOOL FOR DEVELOPMENT OF AN EXPERT SYSTEM.

KONSAL RESEARCH ASSOCIATES Topic#: 91-054 ID#: 9110190
730 NORDYKE ROAD Office:

CINCINNATI, OH 45255 Contract # DAAHO191CR258

Phone: (213) 377-6441 PI: ANIL AGGARWAL

Title: INTEGRATION OF MULTI-SPECTRAL SENSORS IN MODULAR, OPEN ARCHITECTURE CONTROLLERS FOR
PRECISION ...

Abstract: THE OBJECTIVE OF THIS PROPOSED PROGRAM WILL BE TO INVESTIGATE 1) RATIOS, SUMS AND
DIFFERENCES; 2) FITTING DISCRIMINANT MODELS; AND 3) FITTING OTHER STATISTICAL AND ENGINEERING
MODELS, FOR THE DEVELOPMENT OF AN ACTIVE, REAL TIME, TOOL WEAR MONITORING AND CONTROL
SYSTEM. THE USE OF THE "ENERGY CONTENT" AND THE "FREQUENCY SPECTRUM" OF MULTIPLE SENSORS
IS PROPOSED FOR THE DEVELOPMENT OF ADEQUATE PROCESS MODELS. THIS PROGRAM WILL ALSO
PROVIDE A DETAILED SPECIFICATION OF THE PROPOSED SOFTWARE PACKAGES - PRINCIPLES OF
OPERATIONS, INTERFACES, INFORMATION MODELS AND COMMUNICATION FEATURES WITH THEMODULAR,
OPEN ARCHITECTURE INTELLIGENT CONTROLLER FOR MACHINE TOOLS. THE FOCUS WILL BE ON ITS USE
IN A LARGE SCALE METAL CUTTING ENVIRONMENT. A PLAN OR PROCESS FOR OBTAINING BETA RELEASE
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PART QUALITY WILL ALSO BE ADDRESSED. THE EXPERIMENTAL PROGRAM (PHASE II) WILL BE DIRECTED
TOWARDS GAINING INSIGHT INTO THE REAL TIME, TOOL WEAR MONITORING SYSTEM; THE SOFTWARE
ARCHITECTURE; AND THE COMMUNICATION FEATURES UTILIZING THE SPECIFICATIONS DEVELOPED IN
PHASE 1. THIS INSIGHT WILL BE USED IN THE DEVELOPMENT OF A RATIONALE FOR INTERFACING WITH
A MINIMUM OF THREE METAL CUTTING MACHINE TOOLS AND THEIR RESPECTIVE CONTROLLERS. THE
UNDERSTANDING OBTAINED DURING THIS PROGRAM WILL BE USED TO DEVELOP A USER MANUAL WHICH
WILL CLEARLY DESCRIBE ANY EXTERNAL INTERFACES OR REQUIREMENTS, AND HOW TO LINK ADDITIONAL
METAL CUTTING MACHINES TO THE OVERALL SYSTEM. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL
APPLICATIONS - THE SUCCESSFUL COMPLETION OF THE PHASE | PROGRAM WILL LEAD TO THE EVOLUTION
OF INNOVATIVE MULTI-SPECTRAL SENSOR INTEGRATION TECHNOLOGY FOR EFFICIENT AND PRODUCTIVE
USE OF MACHINE TOOLS. ITS VALUE WILL HAVE A COMMERCIAL INTEREST TO CONTROL AND MACHINE
TOOL BUILDERS.

KTECH CORP. Topic#: 91-005 ID#: 9110691
901 PENNSYLVANIA, N.E. Office:

ALBUQUERQUE, NM 87110 Contract #: DAAH0191CR230

Phone: (217) 333-0278 Pi: S.W. LEE

Title: NOVEL CONCEPT FOR EVALUATING CERAMIC ARMOR PENETRATIONS PHENOMENOLOGY

Abstract: DEVELOPMENT AND APPLICATION OF A NOVEL CONCEPT TO MEASURE PENETRATOR INDUCED
SHOCK LOADS IN CERAMIC ARMOR IS PROPOSED.EXPLICIT TIME RESOLVED DATA REQUIRED TO
UNDERSTAND PENETRATION PHENOMENOLOGY WILL BE OBTAINED USING A NEW PIEZOELECTRIC
POLYMER SHOCK GAUGE. A UNIQUE EXPERIMENTAL APPROACH COMBING THE NONOBTRUSIVE SHOCK
SENSOR INTO A CONFIGURATION THAT CAN BE FIELDED IN LONG ROD PENETRATOR BALLISTIC TESTING
IS PROPOSED. THE UNIQUE SHOCK WAVE INSTRUMENTATION WILL MAKE IT POSSIBLE TO RECORD DATA
OVER AN EXTENDED STRESS RANGE (10 TO 2.5 X 10 PA) THAT CANNOT CURRENTLY BE MEASURED.
ADDITIONAL BENEFITS PROVIDED BY THIS APPROACH ARE (1) MULTIPLE SENSORS IN EACH EXPERIMENT
TO PROVIDE DATA COLLABORATION, (2) FAST RESPONSE TIME (40-60 NS), (3) HIGH SIGNAL-TO-NOISE RATIO
AND (4) SELF POWERED. THE NEW APPROACH WILL PROVIDE TIME RESOLVED SHOCK WAVE PROFILE DATA
TO SUPPORT CERAMIC MATERIAL MODEL DEVELOPMENT AND DYNAMIC MATERIAL PROPERTIES
DETERMINATION. ALSO, THE INSTRUMENTATION IS COMPATIBLE WITH EXISTING LONG ROD PENETRATION
TEST CONFIGURATIONS. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - POTENTIAL
TECHNICAL BENEFITS OF THIS NOVEL SHOCK MEASUREMENT APPROACH INCLUDE PROVIDING REQUIRED
PENETRATION RESISTANCE AND MATERIAL PROPERTIES DATA THAT ARE CURRENTLY NOT AVAILABLE.
POTENTIAL COMMERCIAL APPLICATIONS INCLUDE MANUFACTURING AND MARKETING OF A NEW SHOCK
WAVE DIAGNOSTIC TO GOVERNMENT AGENCIES, PRIVATE LABORATORIES, AND FIELD TEST
ORGANIZATIONS.

LANXIDE CORP. Topic#: 91-126 ID#: 9120732
1300 MARROWS ROAD, P.O. BOX 6077 Office: LSO

NEWARK, DE 19714 Contract #: DAAH0192CR071

Phone: (302) 456-6322 PI: MICHAEL AGHAJANIAN

Title: NOVEL CERAMIC/METAL COMPOSITES FOR ARMOR APPLICATIONS

Abstract: CERAMICS HAVE BEEN SHOWN TO BE VERY EFFECTIVE IN THE DEFEAT OF A WIDE RANGE OF
KINETIC ENERGY (KE) THREATS. HOWEVER, THE USE OF CERAMICS IN ARMORED VEHICLES HAS BEEN
LIMITED DUE IN MOST PART TO THEIR HIGH COST. CERAMIC PARTICULATE REINFORCED METAL MATRIX
COMPOSITES (MMCS) PRODUCED BY PRESSURELESS LIQUID METAL INFILTRATION ARE INEXPENSIVE
RELATIVE TO MONOLITHIC CERAMICS DUE TO THE LOWER COST OF THE RAW MATERIALS, THE ABILITY
TO PRODUCE THE MMCS TO NET SHAPE, AND THE LOWER COST PROCESSING TECHNIQUE. LIKE CERAMICS,
MMCS (CONTAINING HIGH LOADINGS ( > 60 VOL %) OF CERAMIC PARTICLES) CAN PROVIDE VERY EFFECTIVE
BALLISTIC PERFORMANCE VERSUS MANY KE THREATS. IN GENERAL, THE PERFORMANCE OF THESE MMCS
CAN BE ENHANCED BY INCREASING THE CERAMIC CONTENT. TO THIS END, THE PRESENT WORK IS




DARPA ABSTRACTS OF SBIR PHASE 1 AWARDS

PROPOSED. LOW COST NET SHAPE MMCS WILL BE FABRICATED VIA THE PRESSURELESS LIQUID METAL
INFILTRATION TECHNIQUE. PROPRIETARY PROCESSING STEPS WILL BE APPLIED TO YIELD A COMPOSITE
WITH AN ENHANCED CERAMIC CONTENT. THE FINAL PRODUCT WILL POSSESS THE ECONOMIC
ADVANTAGES OF THE CURRENT GENERATION OF MMCS, BUT THE INCREASED CERAMIC CONTENT SHOULD
RESULT IN IMPROVED BALLISTIC PERPORMANCE. PHASE | WILL STUDY THE PROCESSING AND
QUASISTATIC PROPERTIES OF THESE NOVEL COMPOSITE MATERIALS. THESE MATERIALS WILL BE
ECONOMICAL AND ARE ANTICIPATED TO HAVE FAVORABLE BALLISTIC PERFORMANCE VERSUS A VARIETY
OF HEAVY THREATS FACED BY MAIN BATTLE TANKS. POTENTIAL COMMERCIAL APPLICATIONS ARE
INDUSTRIAL WEAR COMPONENTS.

LANXIDE CORP. Topic#: 91-150 ID#: 9120689
1300 MARROWS ROAD, P.O. BOX 6077 Office: LSO

NEWMARK, DE 19714 Contract #: DAAH0192CR070

Phone: (302) 456-6249 PI: LUISA DECKARD

Title: INVESTIGATION OF STRESS WAVES AND FAILURE PHENOMENOLOGY IN ALUMINUM METAL MATRIX
COMPOSITE AND TIB2 LAMINATED ARMOR

Abstract: TO UNDERSTAND BETTER HOW LAMINATED CERAMIC ARMOR PERFORMS, IT IS PROPOSED TO
INVESTIGATE THE EFFECT OF THE IMPEDANCE MISMATCH AND INTERLAYER BOND STRENGTH (BETWEEN
Al(2)0(3) REINFORCED ALUMINUM MATRIX COMPOSITES AND TIB(2)) ON STRESS WAVE PROPAGATION AND
PENETRATION PHENOMENOLOGY DUE TO LONG ROD IMPACT. LANXIDE'S UNIQUE PROCESSING
TECHNOLOGIES WILL BE USED TO FORM A STRONG METALLURGICAL BOND AT THE INTERFACES IN SOME
OF THE TARGETS. THREE OBSERVATION TECHNIQUES WILL BE EMPLOYED, NAMELY (I) PIEZO RESISTANCE
STRAIN-COMPENSATED STRESS GAGES FOR STRESS WAVE MEASUREMENTS, (i) HIGH VOLTAGE FLASH
X-RAY EQUIPMENT FOR PENETRATION OBSERVATIONS, AND (Ill) TARGET RECOVERY FOR POST-MORTEM
ANALYSIS. LAMINATED ARMORS MADE FROM LAYERS OF DIFFERENT MATERIALS ARE USED FOR
BALLISTIC PROTECTION AGAINST ALL TYPES OF KINETIC ENERGY PROJECTILES AND SHAPED CHARGES.
ARMORS THAT CONTAIN CERAMICS ARE LAMINATED FOR STRUCTURAL AS WELL AS BALLISTIC REASONS.
THE RESULTING INTERFACES CAN EXHIBIT DIFFERENT MISMATCHES OF MECHANICAL IMPEDANCE AND
BOND STRENGTHS. THESE INTERFACIAL CHARACTERISTICS CAN BE USED TO CONTROL AND MITIGATE
STRESS WAVES PRODUCED BY BALLISTIC IMPACT AND PENETRATION. THE RESULTS FROM PHASE 1 WILL
BE USED IN PHASE Il TO DESIGN, FABRICATE AND TEST MULTILAYERED TARGETS. THE EXPERIMENTAL
DATA OBTAINED WILL BENEFIT CURRENT PENETRATION MODELING EFFORTS IN THE ARMOR/ANTI-ARMOR
COMMUNITY AND WILL PROVIDE NEEDED INFORMATION FOR THE DEVELOPMENT OF A NEW FAMILY OF
MULTILAYERED HEAVY ARMOR SYSTEMS COMPRISED OF NOVEL COMBINATIONS OF MATERIALS.

LANXIDE ~ORP. Topic#: 91-152 ID#: 9120640
1300 MARROWS ROAD, P.O. BOX 6077 Office: LSO

NEWARK, DE 19714 Contract #: DAAH0192CR064

Phone: (302) 456-6249 Pl: LUISA DECKARD

Title: FAILJRE INVESTIGATION OF CERAMIC ARMOR BACKED BY ALUMINUM OR ALUMINUM MATRIX
COMPOST] € SUPPORT-PLATES

Abstract: IT 'S PROPOSED THAT THE BALLISTIC PERFORMANCE OF TIB2 CERMAIC ARMOR TILES BACKED UP
BY A VARIETY OF LIGHTWEIGHT SUPPORT-PLATES BE INVESTIGATED BY IMEV FLASH X-RAY EQUIPMENT
DURING PENETRATION, AND BY MACROSCOPIC AND MICROSCOPIC OBSERVATIONS OF RECOVERED
TARGETS. THE SUPPORT-PLATE TEST MATRIX INCLUDES TWO MATERIALS (A STRUCTURAL ALUMINUM
ALLOY AND A CERAMIC REINFORCED ALUMINUM MATRIX COMPOSITE), TWO THICKNESSES, AND ONE
PLATE WITH THROUGH HOLES FOR REDUCED WEIGHT. IN ADDITION, AN EPOXY BOND WILL BE COMPARED
TO A METALLURGICAL BOND. IN PREVIOUS WORK, BALLISTIC TEST RESULTS HAVE SHOWN THAT THIN
METAL PLATES (SUPPORT-PLATES) BONDED TO THE BACK OF ARMOR CERAMICS HAVE SIGNIFICANTLY
IMPROVED THE PENETRATION RESISTANCE OF THE SYSTEMS IN WHICH THESE MACROCOMPOSITES WERE
EMPLOYED. HOWEVER, THE MECHANISMS BY WHICH THESE SUPPORT-PLATES ENHANCE PENETRATION
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RESISTANCE, THE DESIRABLE SUPPORT-PLATE PROPERTIES, AND THE REQUISITE CERAMIC TO
SUPPORT-PLATE BOND CHARACTERISTICS ARE NOT WELL UNDERSTOOD. THE PURPOSE OF THE PROPOSED
PROGRAM IS TO DEVELOP A BETTER UNDERSTANDING OF THESF IMPORTANT EFFECTS. THE INSIGHTS
PROVIDED BY THE PROPOSED PHASE I INVESTIGATION WILL GUIDE THE DEVELOPMENT AND TESTING OF
GRADED COMPOSITES IN PHASEIIl. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE
EXPERIMENTAL DATA OBTAINED WILL BENEFIT CURRENT PENETRATION MODELING EFFORTS IN THE
ARMOR/ANTI-ARMOR COMMUNITY, WILL PROVIDE USEFUL INFORMATION FOR THE DESIGN AND
OPTIMIZATION OF LAMINATED MACROCOMPOSITE CERAMIC/METAL APPLIQUE ARMORS, AND WILL
CONTRIBUTE TO THE INFORMATION BASE REQUIRED POR THE DEVELOPMENT OF ONE PIECE GRADED
APPLIQUE ARMORS THAT DO NOT REQUIRE A SUPPORT-PLATE.

LASER POWER RESEARCH Topic#: 91-061 ID#: 9110074
12777 HIGH BLUFF DRIVE Office:

SAN DIEGO, CA 92130 Contract #: DAAHO0191CR179

Phone: (619) 755-0700 PI: BRADLEY MELLS

Title: SEMICONDUCTOR LASER EXCITED UPCONVERSION TRANSITIONS IN HOLMIUM (SLEUTH)

Abstract: A BLUE-GREEN LASER IS PROPOSED WHICH IMPLEMENTS UPCONVERSION ENERGY TRANSFER
PROCESSES TO EXCITE THE 5G6 518 LASER TRANSITION IN HO3+ IS HIGHLY PROMISING FOR SUBMARINE
COMMUNICATIONS APPLICATIONS AS THE WAVELENGTH OF THIS TRANSITION IS EXTREMELY CLOSE TO
THE 6S1/2  7P3/2 RESONANT ADSORPTION IN CESIUM (455.66NM). THE RESULTS OF CALCULATIONS
APPLYING THEJUDD-OFELTAPPROXIMATIONS INDICATEA LARGEOSCILLATORSTRENGTH CORRESPONDING
TO THIS LASER TRANSITION. THE PROGRAM WILL INVESTIGATE 455 NM STIMULATED EMISSION IN
HO:BAY2F8. THIS HOST LATTICE IS PROMISING FOR UPCONVERSION PUMPING SINCE IT SUPPORTS
UPCONVERSION VIA PAIR PROCESSES FOR EFFICIENT LASER OPERATION. IN ADDITION THIS CRYSTAL HAS
LOW ASSOCIATED PHONON ENERGIES, SUBSTANTIALLY REDUCING THE PROBABILITY OF UPPER LASER
LEVEL DEPLETION THROUGH NON-RADIATIVE TRANSITIONS. THE 5I8 515 PUMP TRANSITION AT 908 NM
IS COMPATIBLE WITH STRAINED LAYER IN GAAS QUANTUM WELL TECHNOLOGY. THIS IS A VIABLE PUMP
LASER TECHNOLOGY SINCE STRAINED QUANTUM WELL DEVICES HAVE DEMONSTRATEDHIGH RELIABILITY
WITH STRAINED LAYERS NEAR THE CRITICAL THICKNESS. THE 908 NM OUTPUT REQUIRED
ACCOMMODATES MUCH NARROWER STRAINED LAYER THICKNESSES RESULTING IN REDUCED STRESS ON
THE ACTIVE LAYER AND IMPROVED RELIABILITY OF THE DIODE LASER PUMP SOURCE. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE PROPOSED SYSTEM HOLDS PROMISE FOR
EFFICIENT GENERATION OF NARROWBAND LASER RADIATION WHICH IS COMPATIBLE WITH THE CS ATOMIC
RESONANCE FILTER. IN ADDITION TO SUBMARINE COMMUNICATIONS, THE BLUE-GREEN OUTPUTS ARE
SUITABLE FOR APPLICATIONS IN FLUORESCENCE SPECTROSCOPY, HIGH RESOLUTION IMAGING,
MEASUREMENTS AND CONTROL SYSTEMS AS WELL AS OPTICAL MEMORY TECHNOLOGY.

LASER POWER RESEARCH Topic#: 91-117 ID#: 9120051
12777 HIGH BLUFF DRIVE Office: DSO

SAN DIEGO, CA 92130 Contract #: DAAH0192CR079

Phone: (619) 755-0700 PI: MAURICE PESSOT

Title: ELECTRO-OPTICALLY Q-SWITCHED MICROCHIP LASERS

Abstract: MICROCHIP LASERS HOLD THE POTENTIAL FOR LOW COST, MASS PRODUCIBLE SINGLE
FREQUENCY SOURCES WHICH CAN BE CONFIGURED INTO LINEAR AND TWO DIMENSIONAL ARRAYS. LASER
POWER RESFARCH HAS DEVISED A METHOD BY WHICH MICROCHIP LASERS MAY BE Q-SWITCHED TO
PRODUCE SUBNANOSECOND, KILOWATT PEAK POWER PULSES. AT THIS POWER LEVEL, NONLINEAR
FREQUENCY CONVERSION TECHNIQUES CAN BE QUITE EFFICIENT, THUS OFFERING AN ALTERNATIVE TO
SEMICONDUCTOR LASER SOURCES IN THE VISIBLE AND NEAR-UV REGION OF THE SPECTRUM. IN
CONTRAST TO PREVIOUS Q-SWITCH MICROCHIP LASERS, THE LPR DESIGN RELIES ON THE ELECTRO-OPTIC
EFFECT FOR FAST SWITCHING OF THE CAVITY. A FIELD APPLIED TO AN ELECTRO-OPTIC ETALON USED AS
THE OUTPUT CAVITY MIRROR IS USED TO RAPIDLY SHIFT THE RESONANCE FREQUENCIES OF THE ETALON,
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THEREBY MODULATING THE EFFECTIVE REFLECTIVITY OF THE OUTPUT CAVITY MIRROR. BONDING THE
ETALON DIRECTLY TO THE MICROCHIP GAIN MEDIUM RESULTS IN A FULLY INTEGRATED UNIT, THE DESIGN
OF WHICH IS AMENABLE TO EXPANSION INTO ONE AND TWO DIMENSIONAL ARRAYS. THE PROPOSED
PHASE 1 PROGRAM INCLUDES A PROOF-OF-PRINCIPLE EXPERIMENT DESIGNED TO GENERATE 100-200
PICOSECOND PULSES FROM AN INTEGRATED, QSWITCHED ND:YAG MICROCHIP LASER, AS WELL AS A
MATERIALS SURVEY TO IDENTIFY SUITABLE MATERIALS FOR THE DEVELOPMENT OF DIODE PUMPED
MICROCHIP SOURCES. SUCCESSFUL DEMONSTRATION OF THE PROPOSED MICROCHIP LASER SKILL POINT
THE WAY TOWARDS THE DEVELOPMENT OF COMPACT, INEXPENSIVE SOURCES IN THE VISIBLE AND NEAR
UV. SUCH SOURCES HAVE TREMENDOUS COMMERCIAL POTENTIAL IN SUCH AREAS AS OPTICAL DISK
STORAGE AND, IN THE FORM OF ARRAYS, FOR PARALLEL OPTICAL PROCESSING. THE COMPACTNESS AND
RUGGEDNESS OF THE DEVICES IS ATTRACTIVE FOR MILITARY SYSTEMS.

LIGHT SCIENCES, INC. Topic#: 91-128 ID#: 9120200
68 HARVARD STREET Office: LSO

BROOKLINE, MA 02146 Contract #: DAAHO192CRO19

Phone: (617) 739-4813 Pi: NATHANIEL MASS

Title: FLEXIBLE LARGE AREA HIGH INTENSITY LIGHT PANELS

Abstract: WE PROPOSE A FLAT FLEXIBLE HIGH INTENSITY LIGHT SOURCE FOR USE AS A VISUAL SIGNATURE
MODIFIER. THE LIGHT SOURCE'S INTENSITY AS WELL AS ITS SPECTRAL DISTRIBUTION CAN BE
CONTROLLED BY ELECTRONIC MEANS. FURTHERMORE, THE SYSTEM CAN BE DESIGNED TO PROVIDE HIGH
INTENSITY LIGHT OUTPUT IN THE NEAR INFRARED AS WELL. THE PROPOSED SYSTEM IS MODULAR AND
PORTABLE IN NATURE, BEING IN ESSENCE INFLATED TO ITS FLAT FINAL FORM IN THE FIELD. INITIAL
CONVERSION EFFICIENCY OF ELECTRICAL POWER TO RADIANT ENERGY IS ESTIMATED TO EXCEED 10%,
AND WITH POSSIBLE INCORPORATION OF FUTURE HIGH EFFICIENCY LIGHT SOURCES, EFFICIENCIES IN
EXCESS OF 20% COULD BE ACHIEVED. PRODUCTION COSTS FOR COMMERCIAL QUANTITIES OF THE
PROPOSED SYSTEM ARE ESTIMATED AT UNDER 1000 $/M2. VERSATILE OPTICAL SIGNATURE MODIFIER
WHICH CAN BE SPECTRALLY MODULATED, IS FLEXIBLE AND PORTABLE. COMMERCIAL APPLICATIONS IN
CLEAN ROOMS, HAZARDOUS PLANT ENVIRONMENTS WHERE SOURCES AND EMITTING SURFACES NEED BE
SEPARATED. LIGHT SOURCES FOR CIRCADIAN ADJUSTMENT, SHIFT WORK, JET LAG, ELDERLY, SLEEP
DISORDER, AND MILITARY RAPID DEPLOYMENT.

LIGHTWAVE ELECTRONICS CORP. Topic#: 91-118 ID#: 9120204
1161 SAN ANTONIO ROAD Office: DSO

MOUNTAIN VIEW, CA 94043 Contract #: DAAH0192CR080

Phone: (415) 9620755 PI: D. GERSTENBERGER

Title: DEVELOPMENT OF AN INFRARED OPTICAL PARAMETRIC OSCILLATOR DRIVEN BY A DIODE-PUMPED
2uM LASER

Abstract: THIS RESEARCH PROJECT WILL INVESTIGATE COMPACT AND EFFICIENT TUNABLE SOLID-STATE
LASER SOURCES IN THE 3-5 MICRON SPECTRAL REGION BASED ON OPTICAL PARAMETRIC OSCILLATORS
(OPOS) PUMPED BY DIODE-LASER-PUMPED SINGLE-FREQUENCY 2 MICRON LASERS. THE USE OF DIODE
LASER PUMP SOURCES FOR COHERENT SOURCES IN THIS SPECTRAL RANGE PROVIDES FOR HIGHLY
EFFICIENT, COMPACT AND LONG-LIVED DEVICES. THE PHASE | PROGRAM WILL ESTIMATE THE
PERFORMANCE OF OPOS BASED ON SILVER GALLIUM SELENIDE AND ZINC GERMANIUM PHOSPHIDE AND
DETERMINE THE REQUIREMENTS OF A DIODE-PUMPED TM:YAG OR TM:HO:YAG LASERS TO PROVIDE OPO
OUTPUT POWERS IN THE TENS TO HUNDREDS OF WATTS. SUCCESSFUL COMPLETION OF THIS PROGRAM
THROUGH PHASE 11 WOULD DEMONSTRATE THE FEASIBILITY OF 3-5 MICRON SOURCES USING
DIODE-PUMPED 2 MICRON LASERS. IN ADDITION TO FREQUENCY-AGILE RADAR APPLICATIONS, SOURCES
IN THIS SPECTRAL REGION WOULD HAVE APPLICATIONS FOR DETECTION AND MONITORING OF A NUMBER
OF ATMOSPHERIC CONSTITUENTS SUCH AS C02, CO, CH4, N20 AND S02 AND POSSIBLY MEDICAL
APPLICATIONS.
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LIGHTWAVE ELECTRONICS CORP. Topic#: 91-225 ID#: 9120469
1161 SAN ANTONIO ROAD Office: MICOM

MOUNTAIN VIEW, CA 94043 Contract #: DAAH0192CR153

Phone: (415) 962-0755 PI: DAVID SHANNON

Title: EFFICIENT COUPLING OF GALLIUM ARSENIDE LASER DIODE OUTPUT INTO A FIBER OPTIC FOR REMOTE
POWER TRANSMISSION

Abstract: AN EFFICIENT OPTICAL POWER MODULRB IS NEEDED AS THE MAIN COMPONENT IN A REMOTE
ELECTRICAL POWER SYSTEM. THIS PROPOSAL OUTLINES THE DESIGN, CONSTRUCTION, AND
CHARACTERIZATION OF A FIBER-COUPLED, GALLIUM ARSENIDE DIODE LASER POWER MODULE THAT WILL
MEET OR EXCEED THE SPECIFICATIONS SET FORTH BY DARPA. THE POWER MODULE WILL CONSIST OF
THREE 3 WATT GALLIUM ARSENIDE DIODE LASERS (9 WATTS TOTAL) COUPLED INTO A 400 UM DIAMETER
FIBER OPTIC. THE OUTPUT POWER WILL BE IN EXCESS OF 7 WATTS (80% COUPLING EFFICIENCY) WITH A
NUMERICAL APERTURE OF ROUGHLY 0.2. THE WALL PLUG EFFICIENCY WILL BE 10% DEFINED AS THE
OPTICAL POWER EMITTED BY THE FIBER DIVIDED BY THE ELECTRICAL POWER (AT 120 VAC) REQUIRED TO
OPERATE THE DEVICE. A NOVEL FEATURE OF THIS DESIGN IS THAT THE FIBER DIAMETER, OUTPUT
NUMERICAL APERTURE, AND COUPLING EFFICIENCY ALL REMAIN ROUGHLY CONSTANT AS THIS DESIGN
IS SCALED TO HIGHER PUWER. WITH ADDITIONAL DIODE LASERS, THIS POWER MODULE WILL SCALE TO
25 WATTS OF EMITTED POWER. HIGH POWER FIBER OPTIC SOURCES OF DIODE LASER LIGHT HAVE STRONG
COMMERCIAL APPLICATION IN THE AREAS OF REMOTE POWER TRANSMISSION, DIODE-PUMPED
SOLID-STATE LASERS, AND LASER SURGERY. THE LOW OUTPUT DIVERGENCE OF THIS OPTICAL SOURCE
WILL PERMIT HIGH INTENSITY FOCUSING AS WELL AS LOW-LOSS POWER TRANSMISSION OVER LONG
DISTANCES.

LYNNE GILFILLAN ASSOCIATES, INC. Topic#: 91-216 ID#: 9120271
12699 SABASTIAN DRIVE Office: SSTO

FAIRFAX, VA 22030 Contract #: DAAH0192CR186

Phone: (703) 815-2373 PI: LYNNE GILFILLAN

Title: EVALUATION METHODS AND METRICS FOR IMAGE PROCESSING AND UNDERSTANDING SYSTEMS
Abstract: THE PROJECT PROPOSED WILL DEVELOP A SUITE OF METRICS FOR THE EVALUATION OF OVERALL
PERFORMANCE OF IU SYSTEMS, AS WELL AS FOR THE ASSESSMENT AND DIAGNOSIS OF INDIVIDUAL SYSTEM
COMPONENTS. THE METRICS WILL ADDRESS THE ISSUES OF THE GENERALITY AND STANDARDIZATION OF
METRICS TO PERMIT CROSS-SYSTEM COMPARISONS. THE DIMENSIONS TO BE INVESTIGATED FOR METRICS
DEVELOPMENT WILL INCLUDE: ACCURACY, COMPATIBILITY, CONFORMITY, COMPUTATION EFFICIENCY,
COST/BENEFIT, EASE OF USE, FLEXIBILITY, ROBUSTNESS, SPEED, TRANSPORTABILITY, AND UTILITY.
INDIVIDUAL METRICS WILL BE DEVELOPED FOR THE FOLLOWING SYSTEM COMPONENTS: SCENE
REGISTRATION, IMAGE FEATURE EXTRACTION, SCENE OBJECT MODELLING, THE KNOWLEDGE INTERFACE,
AND THE CONTROL TECTURE. THE PROPOSED METRICS WILL BE REVIEWED FOR CONFORMANCE TO
TECHNICAL STANDARDS, SUCH AS PRECISION AND VALIDITY, AND FOR OVERALL UTILITY. DETAILED
PROCEDURES WILL BE PROVIDED FOR EACH METRIC, TO ENSURE APPROPRIATE APPLICATION. IN
ADDITION TO THE METRICS THEMSELVES, WE PROPOSE TO RECOMMEND A WEIGHTING SYSTEM, THAT WILL
PERMIT END-USERS AND DEVELOPERS TO AGGREGATE MULTIPLE METRICS INTO A SINGLE MEASURE,
REFLECTING THE IMPORTANCE THAT THEY ATTACH TO THE INDIVIDUAL DIMENSIONS AND COMPONENTS.
FINALLY, WE WILL DEVELOP A PROPOSED ARCHITECTURE FOR A DATABASE SUPPORTING INFORMATION
ACCESS TO METRICS AND PROCEDURES, AS WELL AS TO DATA FROM OTHER EVALUATIONS, AND
EVENTUALLY TO BENCHMARK RESULTS. THERE ARE TWO MAJOR BENEFITS ANTICIPATED. THE FIRST IS
THE DEVELOPMENT OF A STANDARD SET OF UNBIASED METRICS THAT WILL PERMIT CROSS-SYSTEM
COMPARISONS. THIS WILL BE PARTICULARLY USEFUL FOR PROCUREMENTDECISIONS. THESECONDIS THE
DEVELOPMENT OF A SET OF STANDARD METRICS FOR THE EVALUATION OF SYSTEM COMPONENTS THAT
WILL PERMIT BOTH PERFORMANCE ASSESSMENTS OF SEPARATE COMPONENTS, AS WELL AS DIAGNOSTIC
EVALUATION OF THESE COMPONENTS, AND IDENTIFICATION OF FAILURE POINTS AND AREAS MOST LIKELY
TO BENEFIT FROM IMPROVEMENT.
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MAINSTREAM ENGINEERING CORP. Topic#: 91-221 ID#: 9120357
200 YELLOW PLACE Office: MICOM

ROCKLEDGE, FL 32955 Contract #: DAAHO192CR158

Phone: (407) 631-3550 PI: LAWRENCE GRZYLL

Title: DEVELOPMENT OF ENVIRONMENTALLY ACCEPTABLE HALON ALTERNATIVES

Abstract: PHASE I OF THIS EFPORT PROPOSES TO DETERMINE THE FEASIBILITY OF USING THE
COMPUTATIONAL CHEMISTRY DATABASE SYSTEM POR IDENTIFYING SUITABLE FIRE-SUPPRESSION
ALTERNATIVES. DATA ON THE PHYSICAL, CHEMICAL, STRUCTURAL, THERMODYNAMIC, AND
FIRE-SUPPRESSION PROPERTIES ON AS MANY COMPOUNDS AS POSSIBLE WILL BE ADDED TO THE DATABASE.
THE COMPUTATIONAL CHEMISTRY DATABASE SYSTEM WILL THEN BE USED TO IDENTIFY CANDIDATE
COMPOUNDS WITH IMPROVED FIRE-SUPPRESSION PROPERTIES OVER PREVIOUS MOLECULES. THE
FIRE-SUPPRESSION PROPERTIES OF THE CANDIDATE COMPOUNDS WILL BE EXPERIMENTALLY VERIFIED AND
ADDED TO THE DATABASE, EXPANDING AND IMPROVING IT. ANTICIPATED BENEFITS/POTENTIAL
COMMERCIAL APPLICATIONS - SINCE ELIMINATING THE USE OF OZONE-DAMAGING COMPOUNDSIS CALLED
FOR IN THE MONTREAL PROTOCOL, THIS METHOD OF FINDING ALTERNATIVE COMPOUNDS COULD BE USED
BY THE COMMERCIAL SECTOR FOR DEVELOPING REFRIGERANT ALTERNATIVES AND SOLVENT
ALTERNATIVES AS WELL AS FIRE-SUPPRESSION ALTERNATIVES.

MAK TECHNOLOGIES, INC. Topic#: 91-003 ID#: 9110372
32 BRISTOL STREET, SUITE 1 Office:

CAMBRIDGE, MA 02141 Contract #: DAAH0191CR269

Phone: (617) 876-8085 PI: JOHN MORRISON

Title: DISTRIBUTED INTERACTIVE SIMULATION PROTOCOL EXTENSIONS FOR LOGISTICS SIMULATION
Abstract: THIS PROJECT PROPOSES TO INCREASE THE FIDELITY OF LOGISTICS IN DISTRIBUTED INTERACTIVE
SIMULATIONS (DIS). THE SIMNET SYSTEM AND PROTOCOLS ARE USED AS A WORKING MODEL. SIMNET
(SHORT FOR SIMULATOR NETWORKING) IS A SYSTEM OF NETWORKED COMBAT VEHICLE SIMULATORS
DESIGNED FOR COMBINED ARMS TACTICAL TRAINING. THE LOGISTICS PORTION OF SIMNET IS A LOW
FIDELITY MODEL, SUPPLYING THE BARE MINIMUM LOGISTICS SUPPORT NECESSARY TO SUPPLY COMBAT
TRAINING MISSIONS. VERY LITTLE EFFORT WAS MADE TO PROVIDE LOGISTICIANS AN OPPORTUNITY TO
EXERCISE THEIR SKILLS. SINCE THERE WAS NO REQUIREMENT FOR A HIGH FIDELITY LOGISTICS MODEL,
MANY NECESSARY FEATURES WERE LEFT OUT OF THE VIRTUAL WORLD.THIS PROPOSAL IDENTIFIES SOME
OF THE SHORTCOMINGS IN THE SIMNET MODEL AND OFFERS POTENTIAL SOLUTIONS. A FOUR-PRONGED
APPROACH IS OUTLINED: 1) ADD PERSONNEL CONSIDERATIONS TO SIMNET COMBAT MODELS AND
LOGISTICS SYSTEMS; 2) INCREASE FIDELITY OF LOGISTICS VEHICLES LEVERAGING ON SIMNET SEMI
AUTOMATED FORCES TECHNOLOGY; 3) ENHANCE DIS PROTOCOLS TO ENABLE TOWING AND OTHER
NEWTONIAN INTERACTIONS BETWEEN VEHICLES; 4) ENHANCE DIS PROTOCOLS TO ENABLE REPAIR OF
COMBAT SYSTEMS, BY DESCRIBING THEM AS COMPLEX COMPOSITE OBIJECTS. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE PROPOSED PROTOCOLS WILL ENABLE TRAINING
AND SIMULATION APPLICATION NOT POSSIBLE IN CURRENT DIS SYSTEMS. THESE INCLUDE: CARRIER
LANDING, IN-FLIGHT REFUELING, AIR-DROP OF COMBAT VEHICLES, AND TRAINING IN MAINTENANCE AND
REPAIR OF COMPLEX COMBAT SYSTEMS.

MAK TECHNOLOGIES, INC. Topic#: 91-142 ID#: 9120600
32 BRISTOL STREET, SUITE 1 Office: LSO

CAMBRIDGE, MA 02141 Contract #: DAAH0192CR027

Phone: (617) 876-8085 Pl: WARREN KATZ

Title: MODULAR SOFTWARE AND HARDWARE FOR RAPID CREATION OF DIS SIMULATORS

Abstract: DISTRIBUTED INTERACTIVE SIMULATION (DIS) SIMULATORS, DEVELOPED BY DARPA UNDER THE
SIMNET PROGRAM, ARE CURRENTLY BEING USED FOR COMBINED ARMS TACTICAL TRAINING, AS WELL AS
A CONTROLLED TESTBED FOR HYPOTHETICAL WEAPON SYSTEMS. BY INSERTING A SIMULATOR OF A
HYPOTHETICAL VEHICLE INTO THE SIMNET WORLD, TRADEOFF STUDIES CAN BE PERFORMED ON THE
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VEHICLE, REFINING THE WEAPON SYSTEM CONCEPT. GREAT COST SAVINGS ARE ENJOYED BY CUTTING
DOWN ITERATIVE PROTOTYPING OF REAL HARDWARE. A MAJOR PROBLEM WITH THIS METHODOLOGY,
HOWEVER, IS THAT THE DESIGNER OF THESE WEAPON SYSTEMS HAS NO TOOL TO RAPIDLY CREATE THE
SIMULATORS HIMSELF. HARDWARE AND SOFTWARE DEVELOPERS NEED TO BE BROUGHT IN TO THE LOOP,
WASTING TIME AND MONEY. IF THE DESIGNER COULD GENERATE THESE SIMULATORS UNASSISTED, THE
TIME BETWEEN CONCEPT ITERATIONS WOULD PLUMMET, AS WOULD THE COST. MAK PROPOSES USING
OBJECT ORIENTED DESIGN PARADIGMS, STANDARDIZED SOFTWARE INTERFACES, RECONFIGURABLE /O
OBJECTS, AND RECONFIGURABLE CONTROLS TO PROVIDE A WEAPON DESIGNER WITH A WEAPON
GENERATION TOOL (WGT) WHICH WOULD ALLOW HIM TO CREATE HIS OWN SIMULATORS FROM A LIBRARY
OF PARTS. THIS TOOL WOULD DYNAMICALLY LINK SOFTWARE AND HARDWARE MODULES AT THE
REQUEST OF THE DESIGNER, THROUGH AN EASY TO USE GRAPHICAL USER INTERFACE. THE WGT WILL
ACCELERATE THE PROCESS OF WEAPON SYSTEM REFINEMENT, MULTIPLYING THE POWER OF THE SIMNET
SIMULATE-BEFORE-YOU-BUILD PROCUREMENT METHODOLOGY. THE WEAPON DESIGNER WILL HAVE AN
AS-OF-YET UNAVAILABLE FREEDOM TO EXPLORE NEW AREAS IN COMBAT SYSTEM DEVELOPMENT. THE
WGT CAN BE USED BY COMMERCIAL VEHICLE MANUFACTURERS FOR TRADEOFF STUDIES IN SIMULATION,
SIMILAR TO THE MILITARY WEAPONS DESIGNER.

MANHATTAN TURBINE CORP. Topic#: 91-149 ID#: 9120072
P.O. BOX 262 Office: LSO

KENILWORTH, NJ 07033 Contract #: DAAH0192CR203

Phone: (908) 686-2332 Pi: EDWARD BUCHANAN

Title: A PROPOSAL TO EVALUATE THE MANUFACTURE OF HEAVY METAL SHAPED-CHARGE LINERS USING
THE VACUUM PLASMA SPRAY-FORM PROCESS...

Abstract: PREVIOUS EFFORTS TO SPRAY-FORM METAL STRUCTURES USING CONVENTIONAL PLASMA SPRAY
HAVE USUALLY RESULTED IN SHAPES WHICH HAD VERY LIMITED DUCTILITY BECAUSE OF EXCESSIVE
POROSITY AND OXIDATION. IT HAS RECENTLY BEEN SHOWN THAT THE SPRAY OF METALS IN A
NEAR-VACUUM ENVIRONMENT VIRTUALLY ELIMINATES THESE LIMITATIONS. THE VACUUM PLASMA
SPRAY-FORM PROCESS CAN THUS BE USED TO MANUFACTURE CERTAIN METAL SHAPES WHICH ARE
DIFFICULT OR IMPOSSIBLE TO FORM BY CONVENTIONAL PROCESSES SUCH AS CASTING OR FORGING. THIS
1S PARTICULARLY TRUE FOR REFRACTORY METALS BECAUSE THEIR HIGH MELTING POINT MAKES CASTING
AND FORGING DIFFICULT. THE VACUUM PLASMA SPRAY-FORM PROCESS HAS MANY OTHER ADVANTAGES
FOR THE MANUFACTURE OF SHAPED-CHARGE LINERS. FOR INSTANCE, THE PROCESS IS A RELATIVELY
COOL PROCESS, IN THAT THE MANDREL BEING SPRAYED CAN KEPT BELOW 250. SHAPES CAN THUS BE
FORMED TO A HIGH DEGREE OF DIMENSIONAL ACCURACY, £*A WHICH ELIMINATES OR REDUCES THE
AMOUNT OF POST-DEPOSITION FINISHING REQUIRED. THE PROCESS IS ALSO AMENABLE TO
HIGH-PRODUCTION OUTPUT, AND PARTS FORMED BY THE PROCESS ARE CHARACTERIZED BY FINE GRAIN
SIZE, FREEDOM FROM SEGREGATION, AND MICROSTRUCTURAL UNIFORMITY. THIS PROPOSAL OUTLINES
A PLAN TO COMPARE THE METALLURGICAL AND MECHANICAL PROPERTIES OF SEVERAL VACUUM PLASMA
SPRAY-PORMED REFRACTORY METALS TO THOSE OF THE SAME REFRACTORY METALS MANUFACTURED
USING CONVENTIONAL TECHNIQUES, AND TO MANUFACTURE TWEL VE 81-MM SHAPED CHARGE LINERS FOR
GOVERNMENT ANALYSIS. THE DEMONSTRATED CAPABILITY OF THE VACUUM PLASMA SPRAY PROCESS
TO FORM REFRACTORY METAL SHAPES WILL HAVE IMPORTANT COMMERCIAL IMPLICATIONS. THE
PROCESS CAN ALSO BE USED TO FORM REFRACTORY METAL SHAPES FOR THE AEROSPACE, CHEMICAL, AND
NUCLEAR INDUSTRIES, AMONG OTHERS.

MARK RESOURCES, INC. Topic#: 91-001 ID#: 9110709
3878 CARSON STREET, SUITE 210 Office:

TORRANCE, CA %0503 Contract #: DAAHO191CR187

Phone: (310) 543-4746 PI: AUGUST RIHACZEK

Title: INNOVATIVE DETECTION AND TARGETING SENSORS FOR CAMOUFLAGED, LOW RADAR CROSS SECTION
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Abstract: MARK RESOURCES HAS DEVELOPED A NEW SIGNAL PROCESSING TECHNOLOGY FOR EXTRACTING
INFORMATION ABOUT A TARGET FROM THE RETURN SIGNAL. IT HAS BEEN APPLIED WITH CONSIDERABLE
SUCCESS IN THE DISCRIMINATION AND IDENTIFICATION OF TARGETS, AND HAS RECENTLY BEEN USED TO
DETECT CONCEALED TARGETS. WE PROPOSE TO INVESTIGATE THE UTILITY OF COMBINING THIS
TECHNOLOGY WITH POLARIZATION DIVERSITY TO IMPROVE THE DETECTION AND IDENTIFICATION OF
LOW-CROSS SECTION AND CONCEALED GROUND TARGETS. ANTICIPATED BENEFITS/POTENTIAL
COMMERCIAL APPLICATIONS - A SAR SYSTEM WITH THE CAPABILITY OF DETECTING WELL CONCEALED
TARGETS COULD ALSO BE USED TO DETECT ILLICIT ACTIVITY CONCEALED IN TREES, SUCH AS DRUG
LABORATORIES AND STILLS.

MARTIN SYSTEMS, INC. Topic#: 91-151 ID#: 9120248
SUITE 220, 12007 SUNRISE VALLEY DRIVE Office: ASTO

RESTON, VA 22091 Contract #: DAAHO0192CR030

Phone: (703) 758-8313 PI: JAMES BOGGS

Title: EXPLORATION OF TECHNIQUES FOR SEMI-AUTOMATED INTELLIGENCE SUMMARY GENERATION
Abstract: THIS PROJECT WILL PROVIDE AN ANALYSIS OF THE TECHNICAL ISSUES RELATED TO AUTOMATED
INTELLIGENCE SUMMARY GENERATION. THIS ANALYSIS WILL REFINE AN APPROACH TO: (1) USER
INTERACTION WITH THE SEMI-AUTOMATED INTSUM DEVELOPER, (2) USE OF DYNAMIC MESSAGE DATA
FROM EXISTING TACTICAL DATA SYSTEMS, (3) MATCHING POTENTIAL TACTICS WITH THE FRIENDLY
MISSION AND PERCEIVED SITUATION. THE SIGNIFICANCE OF A METHOD CAPABLE OF SUPPORTING
MULTIPLE FORMATS WILL BE DEMONSTRATED IN A LABORATORY USING COMPUTER SIMULATION DURING
PHASE II. THE BASIC TECHNIQUE OF USING OBJECT-BASED REPRESENTATION FOR THE ENEMY ACTIVITY
INDICATORS, INTERFACING TO DYNAMIC DATA, AND SUMMARIZING REPORTED INFORMATION MAY HAVE
COMMERCIAL USES AS WELL AS APPLICATION IN DEFENSE-RELATED INTELLIGENCE SUPPORT SYSTEMS.
THE RESULTING APPROACH TO KNOWLEDGE REPRESENTATION, PARSING AND CORRELATING REPORTS
PROPOSED CAN PROVIDE A NEEDED CAPABILITY IN BUSINESS TREND PREDICTION AS WELL.

MATERIALS AND ELECTROCHEMICAL RESEARCH Topic#: 91-093 ID#: 9121158
7960 S. KOLB ROAD Office: DSO

TUCSON, AZ 85706 Contract #: DAAH0192CR026

Phone: (602) 574-1980 PI: R. LOUTFY

Title: THE CONVERSION OF GRAPHITE FIBER AND PREWOVEN ARCHITECTURES TO B4C FIBERS

Abstract: CURRENT CERAMIC FIBERS LOSE STRENGTH RAPIDLY ABOVE 1000-1200 C AND HAVE VERY LOW
CREEP RESISTANCE THUS LIMITING THEIR APPLICATIONS IN COMPOSITES FOR MANY ADVANCED MILITARY
SYSTEMS. RECENT WORK HAS DEMONSTRATED THAT GRAPHITE FIBER (3-14) TOWS CAN BE CONVERTED
TO SIC WHICH RETAINS NEARLY 100% OF THEIR STRENGTH TO 1500 C AND HAVE EXCELLENT CREEP
RESISTANCE TO THE SAME TEMPERATURE. PRELIMINARY INVESTIGATIONS SHOW POTENTIAL FOR
CONVERTING PREWOVEN GRAPHITE ARCHITECTURES TO SIC THUS OBVIATING THE NECESSITY TO WEAVE
SIC FIBER. THIS PROGRAM PROPOSES TO UTILIZE THE CONCEPT OF CONVERTING GRAPHITE FIBER TO A
CARBIDE TO DEVELOP BORON CARBIDE FIBER. THE CONVERSION CONCEPT WILL BE INVESTIGATED TO
CONVERT PREWOVEN GRAPHITE ARCHITECTURES INTO SIC-B4C COMPOSITIONS AND B4C. BASED ON THE
EXCELLENT STRENGTH AND CREEP PROPERTIES DEMONSTRATED FOR CONVERTING GRAPHITE TOWS TO
SIC AND CONVERSION OF GRAPHITE CLOTH THE CONVERSION PROCESS PROMISES TO BECOME A VERY LOW
COST MANUFACTURING METHOD TO PRODUCE CARBIDE FIBERS AND PREWOVEN ARCHITECTURES WHICH
MAINTAIN HIGH STRENGTH AND CREEP RESISTANCE AT TEMPERATURES UP TO 1500 C. LOW COST CARBIDE
FIBERS THAT ARE AVAILABLE IN PREWOVEN ARCHITECTURES AND WHICH MAINTAIN HIGH STRENGTH AND
CREEP RESISTANCE AT TEMPERATURES UP TO 1500 C HAVE WIDESPREAD APPLICATIONS IN ADVANCED
MILITARY SYSTEMS, AEROSPACE STRUCTURES, ENGINES, ENERGY CONVERSION, CUTTING TOOLS, WEAR
PARTS AND SPORTS EQUIPMENT.
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MEDICAL LASER RESEARCH & DEVELOPMENT COR Topic#: 91-083 ID#: 9110821
P.O. BOX 539 Office:

MALDEN, MA 02148 Contract #: DAAHO0191CR273

Phone: (617) 938-6991 PI: DONNA BOURGELAIS

Title: BROAD PROTECTION AGAINST INFECTIOUS PATHOGENS

Abstract: A METHOD IS PROPOSED POR CONFERRING BROAD SPECTRUM IMMUNITY WITHOUT UNDESIRABLE
SIDE EFFECTS. PROTECTION AGAINST A WIDE VARIETY OF BACTERIA, VIRUSES AND FUNGI ARE INCLUDED.
ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - IN ADDITION TO THE OBVIOUS

MILITARY BENEFIT, THIS APPROACH WOULD BENEFIT IMMUNE INCOMPETENT INDIVIDUALS SUCH AS

CHILDREN BORN WITH CONGENITAL IMMUNODEFICIENCIES, PATIENTS UNDERGOING BONE MARROW

TRANSPLANT, ORGAN TRANSPLANT RECIPIENTS AND PATIENTS WITH AIDS.

MERIDIAN INDUSTRIES, INC. Topic#: 91-129 ID#: 9120587
428 N. BUCHANAN CIRCLE, #8 Office: LSO

PACHECO, CA 94553 Contract #: DAAH0192CR031

Phone: (415) 798-6066 PI: CLARK BRIGHT

Title: ADVANCED DEVELOPMENT OF MULTISPECTRAL TRANSMITTING E ECTRICALLY CONDUCTIVE
WINDOWS

Abstract: THE DEVELOPMENT OF MULTISPECTRAL TRANSMITTING ELECTRICALLY CONDUCTIVE (EC) THIN
FILM COATINGS TO SERVE AS HEATERS FOR DEICING/DEFOGGING, SHIELDS AGAINST ELECTROMAGNETIC
INTERFERENCE, AND REFLECTORS TO PROVIDE A UNIFORM RADAR CROSS SECTION FOR WINDOWS IN
ELECTRO-OPTICAL SYSTEMS IS PROPOSED. THE PROJECT OBJECTIVE IS TO DEVELOP A WINDOW WITH 80
- 90% TRANSMITTANCE IN BOTH THE VISIBLE AND 8 - 12 M WAVEBANDS, AND 20 OHMS/SQUARE MAXIMUM
SURFACE RESISTIVITY. PREVIOUS EFFORTS TO DEVELOP MULTISPECTRAL TRANSPARENT EC COATINGS
WERE BASED ON MATERIALS OPTIMIZED FOR THE VISIBLE REGION. PERFORMANCE OF THESE EC COATINGS
IS NOT SATISFACTORY FOR MANY APPLICATIONS. AN INVESTIGATION OF MULTILAYER EC COATINGS IS
PROPOSED. THE INVESTIGATION WOULD INCLUDE OPTICAL THIN FILM DESIGN AND VACUUM DEPOSITION
OF EC AND DIELECTRIC MATERIALS. THE EC MULTILAYER OPTICAL DESIGN WOULD BE DEPOSITED ON
CLEAR ZNS AND ZNSE SUBSTRATES IN AN ATTEMPT TO MEET THE PERFORMANCE OBJECTIVES. THE
SUCCESSFUL DEVELOPMENT OF MULTISPECTRAL TRANSMITTING EC COATINGS WOULD ALLOW SOLUTION
TO EXISTING NEEDS FOR DEICING/DEFOGGING HEATERS, EMI SHIELDS AND TRANSPARENT ELE"TRODES
IN EO SYSTEMS. SIMILAR FUNCTIONAL NEEDS EXISTS IN MANY COMMERCIAL APPLICATIONS.

METATECH CORP. Topic#: 91-087 ID#: 9120036

358 S. FAIRVIEW AVENUE, SUITE E Office: NMRO
GOLETA, CA 93117 Contract #: DAAH0192CRO08S
Phone: (805) 683-5681 PI: MICHAEL MESSIER

Title: ELECTROMAGNETICMETHODS FOR DETERMINING THE SIZE OF NUCLEARUNDERGROUND EXPLOSIONS
BASED ON SIGNALS RECORDED WITHIN A...

Abstract: THE OBJECTIVE OF THIS PROPOSED WORK IS TO INVESTIGATE THE MANNER IN WHICH
ELECTROMAGNETIC SIGNALS EMITTED BY NUCLEAR UNDERGROUND TESTS (UGT'S) MIGHT BE USED TO
DIAGNOSE THE TEST, IF THE SENSORS ARE ALLOWED TO BE WITHIN A FEW KILOMETERS OF THE SITE.
THERE ARE MANY CAUSES OF EM EMISSIONS, INCLUDING CABLE CURRENTS AND ELECTROSEISMIC EFFECTS
IN ADDITION TO THE OFTEN HYPOTHESIZED "MAGNETIC BUBBLE". THE COMPLICATED, AND POORLY
UNDERSTOOD, NATURE OF THESE EMISSIONS MAKES IT DIFFICULT TO EXTRACT SIGNIFICANT
INFORMATION, E.G., YIELD. THE ELECTROSEISMIC EFFECT OFFERS THE BEST CHANCE OF PROVIDING
DIAGNOSTIC INFORMATION, PERHAPS IN CONJUNCTION WITH NORMAL SEISMIC TECHNIQUES. IF
ELECTROMAGNETICDETECTION TECHNIQUES PROVE FEASIBLE, THEY WOULD AUGMENT NORMAL SEISMIC
TECHNIQUES IN THE DETERMINATION OF WEAPON YIELD, AND POSSIBLY OTHER PARAMETERS. IF THE
ELECTROSEISMIC EFFECT IS SHOWN TO BE A USEFUL TOOL, THE RESEARCH CAN BE EXTENDED
IMMEDIATELY TO OTHER AREAS, E.G., EARTHQUAKE DETECTION AND PROSPECTING (OIL AND MINERAL).
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MICRILOR, INC. Topic#: 91-139 ID#: 9120261
17 LAKESIDE OFFICE PARK, NORTH AVENUE Office: ASTO

WAKEFIELD, MA 01880 Contract #: DAAH0192CR086

Phone: (617) 246-0103 PI: JOHN CAFARELLA

Title: LASER RF OPTICAL LINKS FOR AOTH RADAR

Abstract: THE USE OF HIGH-GAIN ANTENNA ARRAYS FOR ADVANCED OVER-THE-HORIZON (AOTH) RADAR IS
COSTLY BECAUSE OF THE LARGE PHYSICAL EXTENT OF THE ARRAYS AND BECAUSE OF THE CONSTRUCTION
COSTS FOR A LARGE NUMBER OF ELEMENTS, EACH REQUIRING A RECEIVER AND POWER SOURCE.
MICRILOR WAS AMONG THE FIRST TO SUGGEST THE USE OF MACH/ZEHNDER INTERFEROMETERS (MZI) FOR
PASSIVE TRANSDUCTION OF ANTENNA ELECTRICAL SIGNALS TO CONVEY THESE SIGNALS TO A
MORE-CONVENIENT RECEIVING SITE; THIS TECHNIQUE APPEARS PROMISING FOR A VARIETY OF
ANTENNA-REMOTING APPLICATIONS. FOR REMOTING RECEIVE ELEMENTS FOR A LARGE OTH APERTURE,
HOWEVER, THE USE OF DIRECT-LASER MODULATION APPEARS TO OFFER ADVANTAGES OVER THE MZI
APPROACH. THE PROJECTED COST OF REMOTING RECEIVE ELEMENTS USING HIGH-DYNAMIC-RANGE LASER
DIODES IS ABOUT $2K PER ELEMENT, COMPARED TO ABOUT $30K PER ELEMENT USING THE MZI APPROACH.
WHILE MZI LINKS ARE THUS UNLIKELY TO PROVIDE COST SAVINGS COMPARED TO STANDARD RF CABLING,
THE USE OF DIRECT-LASER MODULATION FOR CONVEYING RF SIGNALS IN AOTH COULD SAVE AN ORDER
OF MAGNITUDE IN COST. THE PROPOSED PROGRAM WOULD STUDY APPLICABLE APPROACHES AND
EVALUATE THE MOST-PROMISING COMMERCIAL LASER DIODE. THIS WORK COULD RESULT IN
MORE-GENERAL APPLICABILITY OF COMMERCIAL PHOTONICS TECHNOLOGY TO MILITARY PROGRAMS,
LOWERING COSTS AND ENSURING INDUSTRIAL SOURCES. FUTURE GOVERNMENT-SPONSORED RESEARCH
IN THIS AREA WOULD ALSO CONTRIBUTE TO U.S. COMPETITIVE POSTURE.

MICROTRONICS ASSOCIATES, INC. Topic#: 91-060 ID#: 9110338
4516 HENRY STREET, SUITE 403 Office:

PITTSBURGH, PA 15213 Contract #: DAAH0191CR231

Phone: (412) 681-0888 PI: MAURICE FRANCOMBE

Title: NEW APPROACHES TO LONG WAVELENGTH INFRARED IMAGING DEVICES

Abstract: THE PROJECT WILL FOCUS ON THE DESIGN AND DEVELOPMENT OF A HIGH PERFORMANCE
GAAS/A1GAAS MULTIQUANTUM WELL (MGW) INFRARED DETECTOR ARRAY SUITABLE FOR OPERATION IN
THE 8-12 MICRON SPECTRAL RANGE. EMPHASIS WILL BE PLACED ON DETECTOR AND ARRAY FORMATS
CONSISTENT WITH THE SPECIAL REQUIREMENTS OF IR STARING ARRAY IMAGERS. IN THIS PHASE WE
SHALL MODEL, DESIGN, AND FABRICATE BOTH PHOTOVOLTAIC- AND PHOTOCONDUCTIVE-TYPES OF
DETECTORS WITH SIGNIFICANTLY IMPROVED RESPONSIVITY, SPECTRAL BANDWIDTH, DETECTIVITY, AND
UNIFORMITY. ALSO, DETECTOR STRUCTURES WILL BE DEVELOPED WITH SPECIAL COLLECTOR AND/OR
EMITTER BARRIER FEATURES WHICH FACILITATE OPTIMUM STORAGE OF IR SIGNALS. IN THESE EFFORTS
WE SHALL DRAW UPON THE RESULTS OF OUR CURRENTLY ACTIVE SBIR CONTRACT PROGRAMS WHICH ARE
DIRECTED TOWARD VARIOUS ASPECTS OF MQW IR TECHNOLOGY. A KEY ASPECT OF OUR PROGRAM WILL
BE TO EXPLORE DETECTOR AND ARRAY DESIGNS WHICH PERMIT A PULSE ADDRESS AND RESET MODE OF
OPERATION THROUGH THE INCORPORATION OF INTEGRATION/STORAGE FEATURES. THIS SHOULD NOT
ONLY ENSURE HIGH PERFORMANCE STARING ARRAY OPERATION, BUT ALSO MAY ENDOW THE RESULTING
FOCAL PLANE STRUCTURES WITH UNIQUE RAD HARD PROPERTIES. ANTICIPATED BENEFITS/POTENTIAL
COMMERCIAL APPLICATIONS - THE QUANTUM WILL DETECTOR AND FOCAL PLANE TECHNOLOGY
INNOVATIONS DEVELOPED IN THIS PROGRAM ARE EXPECTED TO HAVE A PROFOUND IMPACT ON
TECHNIQUES CURRENTLY BEING EXPLORED FOR MILITARY STRATEGIC AND TACTICAL IR SYSTEMS.
POTENTIAL COMMERCIAL BENEFITS SHOULD INCLUDE IMPROVED GEOLOGICAL SURVEY SENSITIVITY AND
RESOLUTION, ENHANCED MULTISPECTRAL TARGET IDENTIFICATION AND DISCRIMINATION, AND MARKED
PERFORMANCE GAINS FOR GROUND, AIRBORNE, AND SPACE-BASED FLIR SYSTEMS. THESE CONSTITUTE
MULTI-BILLION DOLLAR MARKET AREAS.
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MISSION RESEARCH CORP. Topick: 91-023 ID#: 9110671
8560 CINDERBED ROAD, SUITE 700 Office:

NEWINGTON, VA 22122 Contract #: DAAH0191CR303

Phone: (703) 339-6500 Pi: JOHN MCADOO

Title: HARDENING GALLIUM ARSENIDE MONOLITHIC MICROWAVE INTEGRATED CIRCUITS AGAINST
ELECTROMAGNETIC PULSE...

Abstract: THE GOAL OF THIS PROJECT IS TO DEVELOP TECHNIQUES POR PROTECTING GALLIUM ARSENIDRE
MONOLITHIC MICROWAVE INTEGRATED CIRCUITS FROM DAMAGE DUE TO THE RECEPTION OF
ELECTROMAGNETIC PULSES ON THE INPUT SIGNAL LINES. PROTECTION DEVICES ARE TO BE BUILT ON TO
THE MONOLITHIC CHIPS CONTAINING FRAGILE RECEIVER CIRCUITS. THE RESULTS OF DAMAGE
MECHANISM STUDIES ON UNPROTECTED CIRCUITS WILL BE APPLIED TO THE DESIGN OF THESE PROTECTION
DEVICES. IN THIS PROJECT, MISSION RESEARCH CORPORATION WILL STUDY THE DAMAGE MECHANISMS
AND, JOINTLY WITH PACIFIC MONOLITHICS INCORPORATED, WILL DESIGN THE PROTECTION DEVICES. THE
DEVICES WILL THEN BE FABRICATED BY A POUNDRY SELECTED BY PACIFIC MONOLITHICS. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - HARDENED MONOLITHIC MICROWAVE INTEGRATED
CIRCUITS WILL BE USED IN MILITARY SYSTEMS WHEREVER MICROWAVES ARE PRESENTLY EMPLOYED.
THESE APPLICATIONS INCLUDE RADAR, COMMUNICATIONS, ELECTRONIC WARFARE, ELECTRONIC
COUNTERMEASURES, AND IFF EQUIPMENT. IN ADDITION, THE HARDENING OF GAAS MMICS WILL MAKE
PRACTICAL NEW APPLICATIONS SUCH AS PHASED ARRAY RADAR, WHICH, UNTIL NOW, HAVE BEEN TOO
BULKY AND EXPENSIVE FOR FIELD USE. THERE WILL ALSO BE SPINOFFS TO THE CIVILIAN SECTOR IN
CELLULAR PHONES, CABLE TV, AND APPLIANCE REMOTE CONTROL DEVICES.

MISSION RESEARCH CORP. Topic#: 91-024 ID#: 9110677
735 STATE STREET, P.O. DRAWER 719 Office:

SANTA BARBARA, CA 93102 Contract #: DAAH0191CR250

Phone: (714) 754-1300 PI: AMIYA CHATTERJEE

Title: NONDESTRUCTIVE EVALUATION OF STRUCTURAL DEFECTS

Abstract: QUALITY CONTROL OF COMPOSITES IS VITAL FOR THEIR SAFE USE IN VARIOUS FIELDS. THE
RECENT INTRODUCTION OF A LOW COST PRESSURE SENSOR USING A FIERCE SENSITIVE RESISTOR (FSR),
MAKES IT POSSIBLE TO DEVELOP A COST EFFECTIVE, REAL TIME MONITORING DEVICE FOR COMPOSITES
DURING THE MANUFACTURING PHASE. THE PROPOSED CONCEPT IS BASED ON MONITORING THE PRESSURE
AT SELECTED LOCATIONS WHERE IT IS INFLUENCED BY UNDESIRED ELEMENTS LIKE OVER BLEEDING,
VOLATILE TRAPPING, ETC. MISSION RESEARCH CORPORATION (MRC) IS PROPOSING TO DEVELOP A REAL
TIME SENSING SYSTEM FOR THE COMPOSITE MATERIAL PROPERTIES DURING CURE USING FSR. MRC WILL
BE SUPPORTED BY DOUGLAS AIRCRAFT COMPANY (DAC), A COMPONENT OF THE MCDONNELL DOUGLAS
CORP. (MDC) DURING ITS EXPERIMENTAL PHASE. A LOW COST (ABOUT $20 A SENSOR) PRESSURE SENSOR
USING FSR WILL BE USED AS A MEANS OF IMPROVING THE QUALITY OF COMPOSITE MATERIAL AND
ASSURING DEFECT FREE PRODUCT. PRESSURE SENSORS WILL BE EMBEDDED INTO CURING LAMINATES IN
AN AUTOCLAVE AND THE EFFECT OF COMBINED CHANGES IN PRESSURE AND TEMPERATURE WILL BE
EXAMINED. THEORETICAL AS WELL AS EXPERIMENTAL ANALYSIS WILL BE MADE TO ESTABLISH THE
FEASIBILITY OF THE CONCEPT. THE EFFECT OF TEMPERATURE ON THE IN-SITU SENSOR READING WILL BE
ESTABLISHED. THE EFFECT OF PROCESSING DEFECTS THAT AFFECT THE MATERIAL PROPERTIES WILL BE
EXAMINED. THIS WILL INCLUDE POROSITY, RESIN RICHNESS, WRONG TYPE OF RESIN SYSTEM, VARIATIONS
IN CURE CYCLE, AND LOSS OF VACUUM. EFFORTS WILL ALSO BE MADE TO IDENTIFY THE DIFFERENT
STAGES OF THE CURE PROCESS: OUT GASSING, RESIN FLOW, GELATION, POST CURING, ETC.ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THIS PROPOSAL DEALS WITH THE FEASIBILITY OF
USING A LOW COST PRESSURE SENSOR BASED ON FORCE SENSITIVE RESISTORS FOR REAL TIME CONTROL
OF COMPOSITE MANUFACTURING.

7




DARPA ABSTRACTS OF SBIR PHASE 1 AWARDS

MISSION RESEARCH CORP. Topic#: 91-087 ID#: 9120648
735 STATE STREET, P.O. DRAWER 719 Office: NMRO

SANTA BARBARA, CA 93102 Contract #: DAAHO0192CR084

Phone: (703) 339-6500 PI: NEIL GOLDMAN

Title: BURIED MAGNETIC FIELD MEASUREMENT POR DETERMINING THE SIZE OF UNDERGROUND NUCLEAR
EXPLOSIONS

Abstract: THE GOAL OF THIS PROGRAM IS TO DETERMINE THE HYDRODYNAMIC YIELD OF UNDERGROUND
TESTS USING ELECTROMAGNETIC MEANS. IN PHASE 1, WE WILL STUDY AND REVIEW THE SOURCES OF
ELECTROMAGNETIC EMANATIONS FROM THE DEVICE AND THE ASSOCIATED CABLING. WE WILL ALSO
ANALYZE THE PROPAGATION AND INTERFERENCE EFFECTS FOR THE RECORDING OF THE SIGNALS. WE
HOPE TO ESTABLISH THE FEASIBILITY OF MEASURING YIELD FROM LOW-FREQUENCY MEASUREMENTS OF
THE MAGNETIC BUBBLE’S DISTORTION OF THE GEOMAGNETIC FIELD. THIS WOULD BE MEASURED AT
VARIOUS DEPTHS AND RANGES COMMENSURATE WITH THE STRENGTH OF SIGNAL AND SURVIVABILITY OF
THE EQUIPMENT. THESE MEASUREMENTS ARE NOT AS SENSITIVE AS SURFACE MEASUREMENTS OF B AND
GENERAL MEASUREMENTS OF E TO INTERFERENCE EFFECTS AND GROUND VARIATION EFFECTS. WE WILL
LOCATE AND USE THE EXISTING DATA OF EM MEASUREMENTS OF TESTS TO VALIDATE THE MODELS WE
PROPOSE FROM MAGNETIC BUBBLE AND INTERFERENCE EFFECT. THIS BURIED QUASI-STATIC MAGNETIC
FIELD MEASUREMENT WOULD PROVIDE AN EFFECT ADJUNCT TO THE CORRTEX/SEISMIC TECHNIQUESNOW
APPLICABLE UNDER THE TEST TREATY. IT IS AN INDEPENDENT MEASUREMENT OF A PHYSICAL
PHENOMENA WHICH IS RELATED TO HYDRODYNAMIC YIELD.

MOLECULAR TECHNOLOGIES, INC. Tepic#: 91-062 ID#: 9110410
145 MOORE STREET Office:

LOWELL, MA 01852 Contract #2 DAAHO0191CR276

Phone: (508) 458-8915 PI: MARIO CAZECA

Title: NOVEL ORGANIC POLYMERS AS NONLINEAR OPTICAL MATERIALS FOR WAVELENGTH CONVERSION

Abstract: A NEW CLASS OF OPTICALLY NONLINEAR ORGANIC POLYMERS ARE PROPOSED FOR USE IN
WAVELENGTH CONVERSION DEVICES. A NOVEL INVENTION ALLOWS THE CREATION OF PHASE MATCHED
STRUCTURESIN THESE MATERIALS FOR IMPROVED CONVERSION EFFICIENCY. THE POLYMERS IN QUESTION
WILL BE SYNTHESIZED AND SPIN-COATED ON SUITABLE SUBSTRATES AND ELECTRICALLY POLED BY THE
CORONA POLING TECHNIQUE. AFTER A PROPRIETARY STABILIZATION PROCESS, BOTH LINEAR AND
NONLINEAR OPTICAL PROPERTIES OF THE RESULTING FILMS WILL BE MEASURED BY STANDARD
TECHNIQUES. PRELIMINARY OPTICAL MEASUREMENTS ON PROTOTYPE PHASE MATCHED DEVICES WILL
ALSO BE MADE. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - IN ADDITION TO THE
FUNDAMENTAL KNOWLEDGE ON NONLINEAR OPTICAL PROCESSES IN POLYMERS THAT WILL BE GAINED
THROUGH THIS STUDY, SIGNIFICANT PRACTICAL BENEFITS ARE EXPECTED TO FOLLOW. DUE TO THE
COMPATIBILITY OF THE PROPOSED INVENTION WITH PLANAR SEMICONDUCTOR FABRICATION,
WAVELENGTH CONVERSION DEVICES OF THIS TYPE SHOULD FIND WIDE APPLICATION IN BOTH DISCRETE
EMITTER FREQUENCY DOUBLER SYSTEMS AND INTEGRATED OPTICAL CIRCUITS AND SUBSYSTEMS.

MOLTECH CORP. Topic#: 91-033 ID#: 9110637
ENGINEERINC BLDG - SUNY Office:

STONY BROOK, NY 11794 Contract #: DAAH0191CR251

Phone: (516) 632-9040 PI: V. DORFMAN

Title: X-RAY MASK FABRICATION USING "DIAMOND POLYMER FILMS" (DPF) MEMBRANES AND W-ALLOYED
DPF ABSORBERS

Abstract: THIN FILM STRUCTURES BASED ON A NOVEL CLASS OF PREDOMINANTLY AMORPHOUS CARBON
FILMS, TERMED, DIAMOND POLYMER FILMS (DPF) CAN BE UTILIZED FOR THE FORMATION OF X-RAY
MASKS. LIKE DIAMONDLIKE FILMS, THESE FILMS ARE EXTREMELY HARD, AND POSSESS X-RAY AND
OPTICAL TRANSPARENCY. UNLIKE HIGHLY STRESSED, DIAMONDLIKE FILMS, THE STRESS LEVEL IN THESE
DPF FILMS CAN BE CONTROLLED (FROM HIGHLY STRESSED TO STRESS-FREE) BY APPROPRIATE ADDITIONS
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OF ELEMENTS LIKE SILICON DURING THE DEPOSITION. FURTHER, THESE FILMS CAN BE ALLOYED WITH
METALLIC ELEMENTS LIKE W TO PRODUCE STRESS-FREE W-DPF FILMS. THESE STRESS-FREE, DPF FILMS CAN
BE ""SEAMLESS"LY GROWN ONTO UNALLOYED DPF FILMS AND ACT AS X-RAY ABSORBERS TO FORM X-RAY
AND OPTICALLY TRANSPARENT, MECHANICALLY STIFF, DIMENSIONALLY CONFORMED X-RAY MASKS FOR
THE NEXT GENERATION OF IC TECHNOLOGIES. ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL
APPLICATIONS- THE FORMATION OF GOOD MASK TECHNOLOGY USING DPF FILMS WILL REMOVE ONE OF
THE MAJOR OBSTACLES TO COMMERCIAL UTILIZATION OF X-RAY LITHOGRAPHY FOR THE FORMATION OF
ULTRA FINE FEATURES LEADING TO THE NEXT GENERATION OF IC TECHNOLOGY.

MOLTECH CORP. Topic#: 91-101 ID#: 9121223
ENGINEERING BUILDING, STATE UNIVERSITY OF NEW YORK Office: DSO

ALBANY, NY 11794 Contract #: DAAH0192CRO75

Phone: (516) 632-7565 PI: TERJE SKOTHEIM

Title: NEW HIGH CONDUCTIVITY POLYMER ELECTROLYTES WITH EXCLUSIVE CATION CONDUCTIVITY
Abstract: CURRENTLY, THERE IS A NEED TO IMPROVE THE TECHNOLOGY FOR EFFICIENT AND ECONOMICAL
GENERATION AND STORAGE OF ELECTRICAL POWER. TO FURTHER THIS OBJECTIVE, NEW POLYMER SOLID
ELECTROLYTES ARE NEEDED TO ADVANCE A BROAD CLASS OF ELECTROCHEMICAL ENERGY SYSTEMS.
FOR RECHARGEABLE BATTERIES, IT WOULD BE ADVANTAGEOUS TO HAVE EXCLUSIVE CATIONIC MOBILITY,
SINCE THE ANION DOES NOT PARTICIPATE IN THE ELECTROCHEMICAL PROCESSES AT THE ELECTRODES,
BUT DOES PROVIDE DELETERIOUS LOCAL CONCENTRATION GRADIENTS WHICH GENERATE OPPOSING
VOLTAGES. THE RESULT IS REDUCED POWER OUTPUT. A SPECIFIC CATION CONDUCTOR WOULD LEAD TO
SUBSTANTIALLY HIGHER POWER OUTPUT FROM THE CELL. THE SPECIFIC TECHNICAL OBJECTIVE OF THE
PHASE I RESEARCH EFFORT IS TO SYNTHESIZE NEW SOLID POLYMER ELECTROLYTES WITH HIGH SPECIFIC
LITHIUM ION CONDUCTIVITY AT ROOM TEMPERATURE. IN ADDITION, NEW POLYMERIZATION PROCESSES
FOR POLYMER ELECTROLYTES WILL BE DEVELOPED, WHICH WILL RESULT IN THE FABRICATION OF
PINHOLE-FREEPOLYMER ELECTROLYTEFILMS THINNERTHAN HAS PREVIOUSLY BEEN CONSIDERED, WHI_H
WILL SUBSTANTIALLY ENHANCED THE CHARGE STORAGE CAPACITY OF LITHIUM/POLYMER ELECTROLYTE
BATTERIES. IF SUCCESSFUL, THIS PROGRAM WILL PROVIDE SOLID POLYMER ELECTROLYTES FOR A NEW
GENERATION OF ADVANCED RECHARGEABLE LITHIUM BATTERIES WITH LONG LIFE AND HIGH ENERGY
STORAGE CAPACITY.

MORGAN RESEARCH CORP. Topic#: 91-222 ID#: 9120315
2702 ARTIE STREET, SUITE 17 Office: MICOM

HUNTSVILLE, AL 35805 Contract #: DAAH0192CR0S52

Phone: (205) 533-3233 Pl: WILLIAM JOSEPH TAYLOR

Title: SIMULATION OF HIGH STRAIN RATES FOR OPTICAL FIBER

Abstract: ESSENTIAL TO THE SUCCESS OF FIBER OPTIC GUIDED MISSILE SYSTEMS IS THE LONG TERM
RELIABILITY AND COST OF THE FIBER OPTIC DISPENSER. AN ACCURATE KNOWLEDGE OF THE STRESS
STATES THAT OCCUR DURING WINDING, STORAGE AND PAYOUT IS ESSENTIAL TO OPTIMIZATION. THE
ADHESIVE EXPERIENCES EXTREMELY HIGH STRAIN RATES DURING PAYOUT, AND THE BEHAVIOR OF
EXISTING ADHESIVES UNDER THESE STRAIN RATES IS NOT KNOWN. FURTHERMORE, AT PRESENT WE
CANNOT SPECIFY THE DESIRED HIGH STRAIN RATE ADHESIVE TO MINIMIZE FIBER BENDING STRESS DURING
PAYOUT. THE FOCUS IS ON THE DEVELOPMENT OF A COST-EFFECTIVE METHOD FOR OBTAINING THE
NECESSARY HIGH STRAIN RATE DATA AND THE GENERATION OF PAYOUT MODELS NECESSARY TO
PERFORM OPTIMIZATION. PRIMARY EMPHASIS IS ON THE ADHESIVE RUPTURE CHARACTERISTICS AND
FIBER PEEL POINT DYNAMICS DURING PAYOUT TO OBTAIN AN ACCURATE DESCRIPTION OF ADHESIVE
FORCE DISTRIBUTION AT THE PEEL POINT, WHICH WILL ALLOW A MORE ACCURATE DESCRIPTION OF THE
STRESS STATE OF THE FIBER DURING PAYOUT, SINCE THIS CONCERN REPRESENTS ONE OF THE MAJOR
DIFFICULTIES IN THE FOG-V TECHNOLOGY DEVELOPMENT PROGRAM. THE MRC TEAM PERCEIVES THIS TO
BE THE MOST PROMISING APPROACH TO OBTAINING THE NEEDED UNDERSTANDING OF THE ADHESIVE AND
FIBER DURING PAYOUT IN THE MOST EXPEDIENT TIME FRAME POSSIBLE. THE ANALYSIS, MODELING AND
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TESTING PROPOSED WILL RESULT IN A GREAT IMPROVEMENT OVER EXISTING MODELS AND WILL PROVIDE
THE BASIS POR IMPROVED SPECIFICATIONS FOR FIBER, ADHESIVE AND BUFFER MATERIALS. THIS WILL
ALSO ALLOW FIBER COST REDUCTION BY ADJUSTING THE FIBER PROOF TEST REQUIREMENTS TO THE
PREDICTED PEEL POINT STRESS, ULTIMATELY LEADING TO THE DEVELOPMENT OF OPTIMIZED BUFFER
COATINGS AND ADHESIVES.

MRJ, INC. Topic#: 91-151 ID#: 9120693
10455 WHITE GRANITE DRIVE Office: ASTO

OAKTON, VA 22124 Contract #: DAAHO0192CR157

Phone: (703) 934-9235 P1: STEVEN GEYER

Title: A SOFTWARE ARCHITECTURE FOR DEVELOPING AGGREGATE INTELLIGENCE SUMMARIES

Abstract: WHILE INTELLIGENCE INFORMATION IS CRUCIAL TO ALL DECISION ANALYSIS AND OPERATIONS
EVALUATION, ITS COLLECTION AND ANALYSIS HAS BECOME A DEMANDING TASK. RECENT YEARS HAVE
SEEN AN INCREASE IN THE AMOUNT AND SCOPE OF FIRST LEVEL INTELLIGENCE PRODUCTS WHILE THE
TIME AVAILABLE FOR ANALYSIS AND DECISION MAKING HAS DECREASED. A COMPUTERIZED SYSTEM
CAPABLE OF CREATING ANALYTICAL INTELLIGENCE REPORTS FROM FIRST LEVEL INTELLIGENCE
PRODUCTS WOULD GREATLY ASSIST DECISION MAKERS. PAST EFFORTS TO CREATE COMPUTERIZED
SYSTEMS HAVE BEEN HINDERED BY THE DIFFICULTY IN EVALUATING INTELLIGENCE HYPOTHESES IN THE
LIGHT OF UNCERTAIN OR MISSING EVIDENCE. MRJ AND GEORGE MASON UNIVERSITY (GMU) PROPOSE AN
INNOVATIVE SYSTEM THAT COMBINES STATE OF THE ART PROBABILISTIC INFERENCE TECHNIQUES WITH
SYMBOLIC KNOWLEDGE-BASED TECHNIQUES. PROBABILISTIC INFERENCE METHODS HAVE BEEN SHOWN TO
BE WELL SUITED TO EVALUATING HYPOTHESES WITH UNCERTAIN OR MISSING EVIDENCE. RECENT
RESEARCH HAS DEMONSTRATED THAT KNOWLEDGE-BASED TECHNIQUES CAN BE USED TO CREATE THE
PROBABILISTIC MODELS NECESSARY FOR PROBABILISTIC METHODS TO PERFORM THEIR ANALYSIS. A
SYSTEM COMBINING THESE TWO TECHNOLOGIES COULD AGGREGATE FIRST LEVEL INTELLIGENCE TO
DEVELOP AND TEST PLAUSIBLE INTELLIGENCE HYPOTHESES AND CREATE ANALYTICAL INTELLIGENCE
REPORTS. THE RESULTING SYSTEM WILL GREATLY ENHANCE OUR ABILITY TO ANALYZE FIRST LEVEL
INTELLIGENCE PRODUCTS. THE SYSTEM DESCRIBED WOULD LOWER THE HUMAN LABOR REQUIRED TO
COLLECT FIRST LEVEL INTELLIGENCE AND GENERATE SUMMARIES. IT WOULD MAKE THESE REPORTS
MORE AVAILABLE TO DECISION MAKERS, ESPECIALLY IN TIME CRITICAL SITUATIONS. THIS SYSTEM COULD
EITHER LOWER THE COSTS OF WAR GAME SIMULATIONS OR THE COST SAVINGS COULD BE REDIRECTED
INTO CREATING MORE DETAILED SIMULATIONS. THE BASIC TECHNOLOGY COULD BE SUPPLIED DIFFERENT
DOMAIN KNOWLEDGE TO CREATE COMMERCIAL APPLICATIONS.

MSNW, INC. Topic#: 91-070 ID#: 9110202
P.0. BOX 865 Office:

SAN MARCOS, CA 92079 Contract #: DAAHO0191CR239

Phone: (617) 527-8851 PI: GARY CHIN

Title: NOVEL PROCESSES FOR CHEMICAL VAPOR INFILTRATION OF STRUCTURAL CERAMIC COMPOSITES

Abstract: THE PROPOSED PHASE 1 RESEARCH WILL EXAMINE TWO NOVEL PROCESSES FOR IMPROVING THE
UNIFORMITY AND DENSITY OF CERAMIC MATRIX CHEMICAL VAPOR INFILTRATION (CVI). BOTH METHODS
INVOLVE THE UNIFSRM SELECTIVE DEPOSITION OF MATRIX MATERIAL STARTING AT THE FIBER MATRIX
INTERFACE. ONE TECHNIQUE INVOLVES THE DEPOSITION OR ADDITION OF MATERIAL, ON THE FABRIC
PREFORM, WHICH WILL SELECTIVELY COUPLE TO AN RF INDUCTION POWER SUPPLY. THIS SELECTIVE
COUPLING SHOULD CAUSE LOCAL HEARING AND HENCE LOCAL DEPOSITION OF THE MATRIX MATERIAL.
THE SECOND IMPROVED CVI PROCESS INVOLVES COATING OF MATERIALS, ON THE FABRIC PREFORM,
WHICH WILL CATALYZE THE FORMATION OF THE MATRIX MATERIAL. THIS WILL ALLOW DEPOSITION OF
THE MATRIX MATERIAL TO OCCUR AT LOWER TEMPERATURES AND THUS AVOID SOME OF THE
UNDESIRABLE PREFERENTIAL SURFACE PORE CLOSURES WHICH INHIBIT COMPOSITE DENSIFICATION. THE
PHASE | EFFORT WILL EVALUATE COMPOSITES FABRICATED BY BOTH OF THESE PROCESSES. EVALUATIONS
WILL INCLUDE MICROSTRUCTURAL EXAMINATIONS AS WELL AS ROOM TEMPERATURE STRENGTH AND
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TOUGHNESS MEASUREMENTS OF COMPOSITES MADE WITH THE MOST PROMISING ADDITIVES.
ANTICIPATED BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - THE PROPOSED IMPROVED CVI
PROCESSES SHOULD LOWER PROCESSING COSTS FOR CIV INFILTRATED COMPOSITES. THESE LOWER COSTS
WOULD RESULT FROM FEWER STEPS IN THE CVI PROCESS AND FEWER POST CVI PROCESSING STEPS TO
PORM NET SHAPE COMPOSITES. THESE POTENTIAL ADVANTAGES OF THESE CV1 PROCESSES MAKE THEM
POTENTIALLY ATTRACTIVE PROCESSES FOR CERAMIC MATRIX COMPOSITE COMPONENT PRODUCTION FOR
ENGINE AND AIRFRAME COMPONENTS.

NANOSTRUCTURES, INC. Topic#: 91-033 ID#: 9110791
1245 PEAR AVENUE Office:

MOUNTAIN VIEW, CA 94043 Contract #: DAAHO0191CR308

Phone: (415) 940-1225 PI: ALEX SHIMKUNAS

Title: MULTILAYER MEMBRANES FOR X-RAY LITHOGRAPHY MASKS

Abstract: MULTILAYER COATINGS CONSTRUCTED OF MATERIALS OF LOW ATOMIC NUMBER WILL BE USED
TO MAKE MEMBRANES FOR X-RAY LITHOGRAPHY MASKS. THE MULTILAYER MEMBRANES WILL THEN BE
EVALUATED WITH RESPECT TO SUCH BENEFITS AS INCREASED OPTICAL TRANSMITTANCE FOR MASK
ALIGNMENT,INCREASED WET ETCH RESISTANCE DURING MEMBRANE FABRICATION, IMPROVED STRESS
CONTROL, INCREASED FRACTURE STRENGTH AND GREATER MEMBRANE SMOOTHNESS FOR IMPROVED
PATTERNABLITY. THE COATING AND MEMBRANE DEVELOPMENT EFFORT WILL BE APPLIED TO
MULTILAYER COMBINATIONS OF SILICON CARBIDE,SILICON NITRIDE, SILICON DIOXIDE, AND DIAMOND.
AN ELECTRON CYCLOTRON RESONANCE CHEMICAL VAPOR DEPOSITION (ECR CVD) SYSTEM WILL BE USED
TO DEPOSIT ALL THE LAYERS COMPRISING THE MULTILAYER COATINGS. THE ECT CVD COATING
TECHNOLOGY HAS ALREADY BEEN SUCCESSFULLY APPLIED TO DEVELOPING SILICON CARBIDE
MEMBRANES FOR X-RAY MASKS, AND ALIL THE PROPOSED LAYERING MATERIALS HAVE BEEN TESTED AND
DEVELOPED IN THE ECR CVD SYSTEM.THE REPRODUCIBILITY OF THE ECT CVD COATING PROCESS IS
BETTER THAN 1% ,MAKING THIS A PROMISING COMMERCIAL PROCESS FOR MANUFACTURING MULTILAYER
COATINGS REQUIRINGCONTROLLEDLAYER THICKNESSES. THE INTEGRATIONOF MULTILAYERMEMBRANES
WITH THE REST OF THE X-RAY MASK MAKING PROCESS WILL BE FULLY EVALUATED. ANTICIPATED
BENEFITS/POTENTIAL COMMERCIAL APPLICATIONS - ADVANCED AND IMPROVED X-RAY LITHOGRAPHY
MASKS. THE KEY BENEFITS FOR MASKS ARE: IMPROVED MASK ALIGNMENT, IMPROVED PATTERNABILITY,
AND HIGHER MANUFACTURING YIELDS. ALSO, IMPROVED X-RAY WINDOWS AND FILTERS HAVING GREATER
BURST STRENGTH.

NAVSYS CORP. Topic¥: 91-242 ID#: 9120569
18725 MONUMENT HILL ROAD Office: ASTO

MONUMENT, CO 80132 Contract #2 DAAH0192CR010

Phone: (719) 481-4877 PI: ALISON BROWN

Title: LOW COST, PORTABLE AUTOMATIC LANDING SYSTEM FOR UNMANNED AUTONOMOUS VEHICLES

Abstract: CURRENTLY, THELANDINGREQUIREMENTSOF CLOSE-RANGE, SHORT-RANGE, AND MEDIUM-RANGE
UAVS PLACE OPERATIONAL LIMITS ON THEIR USE. A LOW COST, PORTABLE, PRECISION APPROACH AND
LANDING SYSTEM IS DESCRIBED IN THIS PROPOSAL WHICH USES THE GLOBAL POSITIONING SYSTEM (GPS).
TO BE VIABLE AS A PRECISION APPROACH SYSTEM, GPS MUST BE CAPABLE OF PROVIDING AN ACCURACY
OF BETTER THAN 9.1 METERS IN AZIMUTH AND 3 METERS IN ELEVATION WITH A RELIABILITY
APPROACHING 100%. A POSITIVE INDICATION THAT THE SYSTEM IS WITHIN TOLERANCEIS ALSO REQUIRED.
A PRECISE POSITIONING AND INTEGRITY MONITORING TECHNIQUE IS DESCRIBED IN THIS PROPOSAL WHICH
CAN MEET THESE REQUIREMENTS. A REAL-TIME PRECISE POSITIONING TECHNIQUE IS DESCRIBED WHICH
PROVIDES THE CAPABILITY FOR DECIMETER LEVEL POSITIONING. AN AUTONOMOUS INTEGRITY
ALGORITHM IS ALSO DESCRIBED WHICH PROVIDES A REAL-TIME CHECK ON THE VALIDITY OF THE GPS
DATA. THIS ALGORITHM IS CAPABLE OF DETECTING WHENEVER THE GPS SOLUTION EXCEEDS THE
PRECISION APPROACH REQUIREMENTS WITHIN A TIME-TO-ALARM OF 2 SECONDS. THE PERFORMANCE OF
THE PROPOSED LANDING SYSTEM WILL BE DEMONSTRATED UNDER THE PHASE 1 CONTRACT THROUGH
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SIMULATION. A PHASE Il SYSTEM DESIGN WILL BE DEVELOPED THAT IS SUITABLE POR INTEGRATING INTO
AN EXISTING UAV AND CONTROL STATION. UNDER PHASE HI, A PROTOTYPE SYSTEM SUITABLE FOR FLIGHT
TESTING WILL BE INTEGRATED INTO A UAV AND FLIGHT TESTED. THE PROPOSED SYSTEM WILL PROVIDE
A WORLD-WIDE CAPABILITY FOR A PORTABLE PRECISION UAV LANDING SYSTEM AT A FRACTION OF THE
COST OF ILS AND MLS LANDING SYSTEMS. THE SYSTEM WILL ALSO HAVE APPLICATIONS AS A PRECISION
APPROACH AND LANDING SYSTEM FOR MANNED AIRCRAFT.

NETROLOGIC, INC. Topic#: 91-113 ID#: 9120765
5080 SHOREHAM PLACE, #201 Office: MTO

SAN DIEGO, CA 92122 Contract # DAAHO0192CR091

Phone: (513) 429-2316 P1: JAMES JOHNSON

Title: REAL TIME PROCESS CONTROL USING NEURAL NETWORKS

Abstract: THIS PROJECT WILL DEMONSTRATE THE FEASIBILITY OF USING NEURAL NETWORKS TO CONTROL
MAGNETIC BEARINGS TO SUPPORT A LEVITATED, FRICTIONLESS ROTATING SHAFT. NEURAL NETWORK
CONTROLLERS WILL BE DESIGNED TO PROVIDE THE DYNAMIC CONTROL NECESSARY TO ALLOW A SHAFT
SUPPORTED BY A MAGNETIC BEARINGS TO SPIN UP AND SPIN DOWN THROUGH ITS RESONANCE
FREQUENCIES. NEURAL NETS WILL PROVIDE DYNAMIC SHAFT DAMPING FOR TRANSIENT RESONANT
MOMENTS THAT RENDER CURRENTCONTROL TECHNIQUESIMPRACTICAL. THIS WORK WILL DEMONSTRATE
IN A LARGER SENSE THE ABILITY OF NEURAL NETS TO IMPLEMENT OPERATIVE REPLACEMENTS FOR
DIGITAL FILTER CONTROLLERS WITHOUT THE REQUIREMENT FOR EXTENDED DEVELOPMENT PROCESSES.
THE ALGORITHMS DEVELOPED WILL EMULATE THE PERFORMANCE OF CONVENTIONALLY USED DIGITAL
SIGNAL PROCESSING ALGORITHMS, SUCH AS THE INFINITE IMPULSE RESPONSE (TIIR) FILTER. STATIC SHAFT
LEVITATION AND SIMPLE DYNAMIC CONTROL WILL BE DEMONSTRATED DURING PHASE | TO SHOW
FEASIBILITY. IN PHASE II A GENERAL PURPOSE ACTIVE CONTROL SYSTEM WILL BE CONFIGURED AND
TESTED, WHICH PROVIDES ADAPTIVE DYNAMIC CONTROL AND EXHIBITS ADAPTIVE LEARNING AND
RESPONSE TO LONG TERM CHANGES IN THE STATIC AND DYNAMIC CHARACTERISTICS OF THE SYSTEM.
POTENTIAL APPLICATIONS INCLUDE CONTROL OF ANTI-MATTER FOR ROCKET FUEL, CONTROL OF MAGNETS
FOR FUSION REACTORS, AND SEPARATION OF IMPURITIES FROM SEA WATER IN DIFFERENTIAL-VORTEX
DESALINATION PLANTS. IT WILL ALLOW EXTREMELY PRECISE POSITIONING OF CUTTING TOOLS VIA
NEURAL NETWORK CONTROL OF NON-LINEAR PIEZO MICROPOSITIONERS. THIS TECHNOLOGY WILL BOOST
RELIABILITY THROUGH REMOVAL OF IMPERFECTIONS WHICH LEAD TO FAILURE AND WILL ELIMINATE
EXCESS WEIGHT WHICH IS DESIGNED INTO PRODUCTS TO PROVIDE MARGINS OF SAFETY FOR UNKNOWN
PART-OUT-OF-TOLERANCE CONDITIONS.

NETWORK DYNAMICS, INC. Topic#: 91-181 ID#: 9120095
128 WHEELER ROAD Office: ESTO

BURLINGTON, MA 01803 Contract #: DAAHO0192CRO11

Phone: (617) 270-4120 Pl: GREGORY DIEHL

Title: RAPID MODELING, SCHEDULING, AND REAL-TIME CONTROL OF SEMICONDUCTOR FACTORIES

Abstract: THIS PROPOSAL RESPONDS TO THE STATED GOALS OF DARPA SBIR TOPIC 91-181 BY PROPOSING
THREE NOVEL APPROACHES: (A) DEVELOP RAPID MODELING TECHNOLOGY (RMT) TOOLS FOR DESIGN,
PLANNING, AND DECISION SUPPORT OF SEMICONDUCTOR FACTORIES, (B) RECOGNIZING THE
MULTIPRODUCTCOMPLEXITYIN SEMICONDUCTORMANUFACTURING, DEVELOP